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Schools & Hospitals Energy Management Program
Lackland Independent School District
2460 Kenly Avenue
Lackland Air Force Base, Suite #8265
San Antonio, Texas 78236-1244
Contact Person: Rebecca Garcia, Business Manager
Phone: (210) 357-5005

1.0 EXECUTIVE SUMMARY

Lackland Independent School District, now referred to as the District, requested that Texas
Energy Engineering Services, Inc. (TEESI) perform a Preliminary Energy Assessment (PEA) of
their facilities. This report documents that analysis.

This service is provided at no cost to the District through the Schools and Hospitals Energy
Management and Technical Assistance Program as administered by the Texas Comptroller of
Public Accounts, State Energy Conservation Office (SECO). This program promotes and
encourages an active partnership between SECO and Texas schools for the purpose of planning,
funding and implementing energy saving measures, which will ultimately reduce facility energy
bills.

The annual cost savings, implementation cost estimate and simple payback for all building
energy retrofit projects identified in this preliminary analysis are summarized below. Individual
building projects are summarized in Section 7.0 of this report.

Implementation Cost Estimate: $231,300
Annual Energy Cost Savings: $45,330
Simple Payback: 51

Recommendations and information of interest to the District is provided in this report regarding
Energy Consumption and Performance (Section 3.0), Energy Accounting (Section 4.0), Senate
Bill 12 and House Bill 3693 Overview (Section 5.0), Recommended Maintenance & Operation
Procedures (Section 6.0), Retrofit Opportunities (Section 7.0), Funding Options (Section 8.0),
Capital Improvement Projects (Section 9.0), and Energy Management Policy/Plan (Section 10.0).
A follow-up visit to the District will be scheduled to address any questions pertaining to this
report, or any other aspect of this program.

SECO is committed to providing whatever assistance the District may require in planning,
funding and implementing the recommendations of this report. The District is encouraged to
direct any questions or concerns to either of the following contact persons:

SECO / Ms. Glenda Baldwin TEESI / Saleem Khan
(512) 463-1731 (512) 328-2533
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2.0 FACILITY DESCRIPTIONS

This section provides a brief description of the facilities surveyed. The purpose of the onsite
survey was to evaluate the major energy consuming equipment in each facility (i.e. Lighting,
HVAC, and Controls Equipment). A description of each facility is provided below. Please
reference Appendix C-1 for building grouping.

Group 2: Elem.1-2

Buildings: 8220, 8224, 8226, 8228, 8230, 8232

Stories: Single story buildings

Area: 40,309 SF

Bldg. Components: Brick buildings, flat modified bitumen roof, slab on grade

Typical Lighting Fixtures:  Bldg. 8220 —T12 fluorescent fixtures with magnetic ballasts and
T8 fluorescent fixtures with electronic ballasts
Bldgs. 8224, 8226, 8228, 8230, 8232 — T8 fluorescent fixtures with
electronic ballasts

HVAC.: Bldgs. 8220E, 8224, 8228, 8232 — Air-cooled chiller system with
electric heat
Bldgs. 8226, 8230 — No HVAC
Bldg. 8220W - Packaged rooftop units

Controls: EMS, Manufacturer: Johnson Controls

Group 3: Pre-k, Elem Gym

Buildings: 8218, 8218E, 8222

Stories: Single story buildings

Area: 44,145 SF

Bldg. Components: Brick buildings, pitched metal roof, slab on grade

Typical Lighting Fixtures:  Bldg. 8218 — T12 fluorescent fixtures with magnetic ballasts
Bldg. 8218E — T8 fluorescent fixtures with electronic ballasts
Bldg. 8222 — High-Intensity Discharge (HID) fixtures

HVAC.: Bldg. 8218 — Split-DX units
Bldgs. 8218, 8222 — Air-cooled chiller system with gas boiler heat
Controls: EMS, Manufacturer: Johnson Controls

SCHOOLS/HOSPITALS ENERGY MANAGEMENT PROGRAM PAGE 2
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Group 4: HS, MS, HS Gym, Cafe

Buildings:

Stories:

Area:

Bldg. Components:

Typical Lighting Fixtures:

HVAC:

Controls:

Group 5: Maint. Bldg.
Building:

Stories:

Area:

Bldg. Components:
Typical Lighting Fixtures:
HVAC:

Controls:

Group 6: Admin. Bldg.
Building:

Stories:

Area:

Bldg. Components:
Typical Lighting Fixtures:
HVAC:

Controls:

Group 7: New Elem Wing

Buildings:

Stories:

Area:

Bldg. Components:

Typical Lighting Fixtures:
HVAC:
Controls:

SCHOOLS/HOSPITALS ENERGY MANAGEMENT PROGRAM

8234, 8236, 8238, 8240, 8242, 8244, 8246, 8248

Single story buildings

122,056 SF

Brick building, pitched metal roof and flat built-up roof, slab on
grade

Bldgs. 8234, 8236, 8238, 8240, 8244, 8246, 8248 — T12
fluorescent fixtures with magnetic ballasts

Bldg. 8242 — T8 fluorescent fixtures with electronic ballasts and
HID fixtures in gymnasium

Bldg. 8234 — Packaged rooftop units & Air-cooled chiller system
with gas boiler

Bldgs. — 8236, 8238, 8240 — Air-cooled chiller system with gas
boiler

Bldg. 8242 — Packaged rooftop units and split-DX systems
Bldgs. 8244, 8246, 8248 — Split-DX systems with gas boiler
EMS, Manufacturer: Johnson Controls

8254

Single story building

8,564 SF

Brick building, pitched metal roof, slab on grade
T12 fluorescent fixtures with magnetic ballasts
Spilt-DX systems

Standard Thermostats

8265

Single story building

5,920 SF

Brick building, pitched metal roof, slab on grade
T12 fluorescent fixtures with magnetic ballasts
Split-DX systems

EMS, Manufacturer: Johnson Controls

8350, 8352, 8354

Single story building

65,000 SF

Brick building, pitched metal and flat modified bitumen roof, slab
on grade

T8 fluorescent fixtures with electronic ballasts

Air-cooled chiller system with gas boiler

EMS, Manufacturer: Johnson Controls

PAGE 3
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3.0 ENERGY CONSUMPTION AND PERFORMANCE

A site survey was conducted at several of the District’s facilities. The facilities surveyed
comprised a total gross area of approximately 280,000 square feet.

Annual electric and natural gas invoices for the buildings surveyed were $338,917 for the 12
month period ending September 2008. A summary of annual utility costs is provided in
Appendix C, Base Year Consumption History.

To help the District evaluate the overall energy performance of its facilities TEESI has calculated
their Energy Utilization Index (EUI) and Energy Cost Index (ECI). The EUI represents a
facility’s annual energy usage per square foot, it is measured as BTU’s per square foot per year
(BTU/SF/Year). Similarly, ECI is measured as cost per square foot per year ($/SF/Year). The
EUI and ECI performance for selected facilities are listed below:

Energy Cost and Cosumption Benchmarks
Electric Natural Gas Total Total EUI ECI
Group Building KWH/Yr | $Cost/Yr | MCF/Yr [ $Cost/Yr| $Cost/Yr | MMBTU/Yr |KBTU/SF/Yr| $/SF/Yr SF
1 |Bus Maint. (1) 16,962 1,217 187 1,577 2,794 251 52 0.57 4,860
2 |Elem.1-2(2) 532,280 40,029 460 3,861 43,889 2,291 57 1.09 40,309
3___IPre-k, Elem Gym (3) 611,400 43,460 12 96 43,556 2,099 48 0.99 44,145
4 |HS, MS, HS Gym, Café (4) 2,338,880 167,495 172 1,445 168,940 8,159 67 1.38 122,056
5 |Maint. Bldg. (5) 44,600 3,224 155 1,274 4,498 312 36 0.53 8,564
6  JAdmin. Bldg. (6) 67,296 4,838 110 906 5,744 343 58 0.97 5,920
7 INew Elem Wing (7) 740,720 53,289 1,694 14,360 67,649 4,273 85 1.35 50,000
8 |Music Room (8) 22,100 1,592 31 253 1,846 107 62 1.06 1,736
KWH/Yr | $Cost/Yr | MCF/Yr | $Cost/Yr] $Cost/Yr | MMBTU/Yr |KBTU/SF/Yr| $/SF/Yr SF
4,374,238 315,144 2,822 23,772 338,917 17,836 64 1.22 277,590
(1) Included Bldg. - 5290 (5) Includes Bldg. - 8254
(2) Includes Bldgs. - 8220, 8224, 8226, 8228, 8230, 8232 (6) Includes Bldg. - 8265
(3) Includes Bldgs. - 8222, 8218E, 8218 (7) Includes Bldgs. - 8350, 8352, 8354
(4) Includes Bldgs. - 8240, 8238, 8234, 8236, 8242, 8244, 8246, 8248 (8) Includes Bldg. - 8225

Knowing the EUI and ECI of each facility is useful to help determine the District’s overall
energy performance. In addition, the District’s EUI was compared to TEESI’s database of Texas
schools. See Appendix D to determine how each facility ranked.
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The following charts summarize the data presented in the previous table. See Appendix C for

further detail.

Facility Energy Performance
EUI (KBtu/SF/YT)

L .
Music Room (8) | 62 Music Room (8)
J T .
New Elem Wing (7) 85 New Elem Wing (7)
J T .
Admin. Bldg. (6) | 58 Admin. Bldg. (6)
Maint. Bldg. (5) 36 Maint. Bldg. (5)
HS, MS, HS Gym, Café 1 | 67 HS, MS, HS Gym, Café (4)
)
] Pre-k, El
Pre-k, Elem Gym (3) 48 re-k, Elem Gym (3)
] Elem.1-2(2)
Elem.1-2 (2) | 57
. i BusMaint. (1)
BusMaint. (1) 52

Facility Cost Performance
ECI ($/SF/YT)
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(1) Included Bldg. - 5290
(2) Includes Bldgs. - 8220, 8224, 8226, 8228, 8230, 8232
(3) Includes Bldgs. - 8222, 8218E, 8218

(4) Includes Bldgs. - 8240, 8238, 8234, 8236, 8242, 8244, 8246, 8248
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4.0 ENERGY ACCOUNTING

UTILITY PROVIDERS

Lackland Air Force Base (LAFB) provides electric service and natural gas service to the District.

MONITORING AND TRACKING

An effective energy tracking system is an essential tool by which an energy management
program's activities are monitored. The system should be centralized and available for all
engaged staff members to use in verifying progress toward established targets, milestones, and
deadlines.

Presently, the District receives periodic billing data from LAFB. It was noted that several of the
District’s utility usage is being estimated. The District should encourage LAFB to install or
repair existing utility meters to able to track actual utility usage.

The District should consider consolidating the tracking and recording of all the Districts utility
accounts (i.e., Electricity, Natural Gas, Water, etc.) into an electronic spreadsheet similar to the
chart shown in following page. Along with total utility costs ($), utility consumption should be
recorded as well (i.e., kWh, MCF, gallons, etc.). The District can use this data to track utility
consumption patterns and budget utility expenses. Having this historical data improves the
District’s awareness of their energy performance and will help in tracking their energy reduction
goals.

The steps below are essential for an effective energy management tracking system:

1. Perform regular updates. An effective system requires current and comprehensive data.
Monthly updates should be strongly encouraged.

2. Conduct periodic reviews. Such reviews should focus on progress made, problems
encountered, and potential rewards.

3. Identify necessary corrective actions. This step is essential for identifying if a specific
activity is not meeting its expected performance and is in need of review.

In addition, having this historical utility data would facilitate House Bill 3693 and Senate Bill 12

reporting requirements. Please see Section 5.0 for additional information regarding these
requirements.
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Furthermore, below is a sample format the District can customize to help summarize their overall

utility usage and costs.

The data presented below is a summation of the data provided by the District. This data below
includes only selected utility accounts and is for reference purposes only and does not represent
the District’s total utility data. See Appendix C for further detail regarding each utility account

represented in the table below.

Lackland ISD - Sample Utility Data Input Form

200,000 -

100,000

$15,000
$10,000
$5,000

$1,500 ©
$1,000
$500

ELECTRICITY NATURAL GAS WATER
KWH COST $/KWH MCF COST $/MCF GAL COST $/GAL

MONTH $ $ $
Oct-07 | 366,047 | $28,841 | $0.0788 385.9 $3,562 $9.2
Nov-07 | 539,842 | $42,534 | $0.0788 400.6 $3,699 $9.2
Dec-07 | 257,578 | $20,295 | $0.0788 345.1 $3,187 $9.2
Jan-08 | 256,723 | $17,868 | $0.0696 346.9 $2,735 $7.9
Feb-08 | 329,762 | $22,952 | $0.0696 296.6 $2,339 $7.9

Mar-08 | 466,666 | $32,481 | $0.0696 269.4 $2,124 $7.9
Apr-08 | 381,957 | $26,585 | $0.0696 261.7 $2,063 $7.9
May-08 | 434,744 | $30,259 | $0.0696 188.1 $1,483 $7.9
Jun-08 | 348,168 | $24,233 | $0.0696 60.6 $478 $7.9

Jul-08 290,264 | $20,203 | $0.0696 58.9 $464 $7.9
Aug-08 | 311,658 | $21,692 | $0.0696 94.2 $743 $7.9
Sep-08 | 390,829 | $27,202 | $0.0696 113.6 $896 $7.9

Total [4,374,238] $315,144| $0.0720 2,822 $23,772 $8.4

[Gross Building Area:| 277,590 |SF |
Monthly Electrical Consumption (kWh) and Cost ($) Monthly Natural Gas Consumption (MCF) and Cost ($)

600,000 - $45,000 —~ 450.0 $4,000
§ 500,000 - _2:&?""‘)" e $40,000 g 400.0 ‘_A _EZ::;”)‘FWMMCF) $3,500
< $35,000 c 1 $3,000
-% 400,000 - $30,000 _ g $2,500
5 o |3
=

Jun-08

Sep-08

$0

o
e 2
2 8
< @

$0
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5.0 SENATE BILL 12 AND HOUSE BILL 3693 OVERVIEW

In 2001, the 77th Texas Legislature passed Senate Bill 5 (SB5), also known as the Texas
Emissions Reduction Plan, to amend the Texas Health and Safety Code. The legislation required
ambitious, fundamental changes in energy use to help the state comply with federal Clean Air
Act standards. It applied to all political subdivisions within 38 designated counties, later
expanded to 41 counties.

In 2007, the 80th Texas Legislature passed Senate Bill 12 (SB 12) which among other things
extended the timeline set in SB 5 for emission reductions. In the same period, the 80™ Texas
Legislature passed House Bill 3693 (HB 3693) which amended provisions of several codes
relating primarily to energy efficiency.

The Bill requirements that are most relevant to this program are as follows:

Establish a goal of reducing electric consumption by five percent (5%) each state fiscal year for
six (6) years, beginning on September 1, 2007.

Record electric, water, and natural gas utility services (consumption and cost) in an electronic
repository. The recorded information shall be on a publicly accessible Internet Web site with an
interface designed for ease of navigation if available, or at another publicly accessible location.

Energy-efficient light bulbs for buildings, requires an institution to purchase commercially
available light bulbs using the lowest wattages for the required illumination levels.

Installation of energy saving devices in Vending Machines with non-perishable food products.
Not required by School Districts but highly recommended.

A summary description of SB 12 and HB 3693 is available in Appendix A. Further detail
regarding each bill can be found in the Texas Legislature  website
(:/lwww.capitol.state.tx.us/Home.aspx).

To help with the utility reporting process a sample input form can be found in Appendix B of
this report.

SCHOOLS/HOSPITALS ENERGY MANAGEMENT PROGRAM PAGE 8
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6.0 RECOMMENDED MAINTENANCE & OPERATION PROCEDURES

Sound Maintenance and Operation procedures significantly improve annual utility costs,
equipment life, and occupant comfort. Generally, maintenance and operation procedural
improvements can be made with existing staff and budgetary levels. With this in mind, the
following maintenance and operation procedures are recommended.

PUBLICIZE ENERGY CONSERVATION

Promote energy awareness at regular staff meetings, on bulletin boards, and through
organizational publications. Publicize energy cost reports showing uptrends and downtrends.

WATT WATCHER PROGRAM

Watt Watchers of Texas is a FREE energy conservation program for Texas schools sponsored by
the Texas State Energy Conservation Office/ Comptroller of Public Accounts and the
Department of Energy. The program is designed for K-12 classrooms the help energy
conservation awareness. The program encourages student and staff participation to help schools
reduce energy waste. Information regarding this program in is found in Appendix F.

IMPROVE CONTROL OF INTERIOR & EXTERIOR LIGHTING

Establish procedures to monitor use of lighting at times and places of possible/probable
unnecessary use: Offices and classes at lunchtime, maintenance shops, closets, parking lots
during daylight hours, etc. One or two friendly reminders for minor infractions will usually
result in lower electric bills. The picture below is a good example of Daylighting opportunities.
When sufficient natural light is present, some architectural lighting (i.e. cove lighting, wall
scones, etc.) may be switched off. This process can be accomplished manually by staff member
or automatically with the installation of photosensor control. Please note this procedure should
ensure minimum lighting levels are maintained during occupied hours.

Daylighting Opportunities
New Library — Bldg. 8350
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ESTABLISH HVAC UNIT SERVICE SCHEDULES

Document schedules and review requirements for replacing filters, cleaning condensers, and
cleaning evaporators. Include particulars such as filter sizes, crew scheduling, contract
availability if needed, etc. Replace filters with standard efficiency pleated units. Generally,
appropriate service frequencies are as follows -- filters: monthly; condensers: annually;
evaporators: 5 years.

TYPICAL EQUIPMENT MAINTENANCE CHECKLISTS

Effective operation and maintenance of equipment is one of the most cost effective ways to
achieve reliability, safety, and efficiency. Failing to maintain equipment can cause significant
energy waste and severely decrease the life of equipment. Substantial savings can result from
good operation and maintenance procedures. In addition, such procedures require little time and
cost to implement. Examples of typical maintenance checklists for common equipment
including, boilers, chillers, building controls, pumps, fans, and electric motors, are provided in
Appendix E. These checklists from the Federal Energy Management Program (FEMP), a branch
of the Department of Energy (DOE), are based on industry standards and should supplement, not
replace those provided by the manufacturer.

PRE-IDENTIFY PREMIUM EFFICIENCY MOTOR (PEM) REPLACEMENTS

Pre-identify supply sources and PEM stock numbers for all HVAC fan and pump motors so that
as failures occur, replacement with PEM units can take place on a routine basis. As funding
allows, pre-stock PEM replacements according to anticipated demand, i.e., motors in service
more than 10 years, motors in stressful service, and particular motor types that are in service at
several locations.

CONTROL OUTSIDE AIR INFILTRATION

Conduct periodic inspections of door and window weather-stripping, and schedule repairs when
needed. Additionally, make sure doors and windows are closed during operation of HVAC
systems (heating or cooling). Unintended outside air contributes to higher energy consumption
and increases occupant discomfort.

REPLACE INCANDESCENT LAMPS WITH COMPACT FLUORESCENTS

Replace existing incandescent lamps with compact fluorescent lamps as they burn out. Compact
fluorescents use 50 to 75 percent less wattage for the same light output, with ten times the
operating life of incandescents.

ENERGY STAR POWER MANAGEMENT

ENERGY STAR Power Management Program promotes placing monitors and computers (CPU,
hard drive, etc.) into a low-power “sleep mode” after a period of inactivity. The estimated annual
savings can range from $25 to $75 per computer. ENERGY STAR recommends setting
computers to enter system standby or hibernate after 30 to 60 minutes of inactivity. Simply

SCHOOLS/HOSPITALS ENERGY MANAGEMENT PROGRAM PAGE 10
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touching the mouse or keyboard “wakes” the computer and monitor in seconds. Activating sleep
features saves energy, money, and helps protect the environment.

INSTALL ENERGY SAVING DEVICES ON VENDING MACHINE

Install energy saving devices on vending machines with non-perishable food items to reduce the
equipment power usage. These devices shut the vending machines down during unoccupied
periods. There are several commercially available devices that can be easily installed on existing
vending machines. These devices typical have a motion sensor which powers down the
equipment after periods of inactivity. For example if the motion sensor does not sense activity
within 15 minutes the device will shutdown the vending machine and turn on once motion is
sensed. These devices range in price from $100 to $250 and have a typical annual savings of $20
to $150 per vending machine.

HAIL GUARDS ON CONDENSING AND PACKAGED ROOFTOP UNITS

When an HVAC unit is replaced the District should ensure the new unit be specified with hail
guards. The hail guards protect the condensing unit’s heat exchanger coils from hail damage.
Damage to the condensing unit heat exchangers reduces the efficiency of the units. During the
preliminary walk-through it was noted that several of the units did not have hail guards installed
and showed signs of significant hail damage. It is recommended unit(s) with hail damage on
condensing fins be straightened using a fin comb. The picture below is an example of damage
condensing coil fins.

Package Rooftop Units abdve
High School Gym — Bldg. 8242
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7.0 RETROFIT OPPORTUNITIES

Energy retrofit projects identified during the preliminary analysis are detailed below. Project cost
estimates include complete design and construction management services.

RETROFIT INTERIOR LIGHTING

Replace T-12 fluorescent lamps and magnetic ballasts with high efficiency T-8 fluorescent lamps
and electronic ballasts throughout the District’s facilities listed below. Typical four-foot, two-
lamp magnetic ballast fixtures require 80 watts, while electronic ballasts and T-8 lamps in the
same fixture configuration require only 50 watts. The table below indicates the facilities where
T-12 fluorescent lamps were observed during the preliminary walkthrough. The cost and savings
noted below are based on preliminary observations of the facilities. Exact cost and quantities can
be identified through a detailed energy audit.

LIGHTING RETROFIT
Estimated
Estimated Annual Payback

Building Implementation Cost Savings (years)
Elementary Bldg. 8220* $1,500 $300 5.0
Pre-K Bldg. 8218 $10,600 $1,900 5.6
HS, MS, HS Gym, Café (4) $63,400 $14,000 4.5
Admin. Bldg. (6) $3,800 $700 5.4

TOTAL $79,300 $16,900 4.7

* T12s found in certain areas in some offices and hallways. T8s found in classrooms.
Exact costs and quantities can be identified during detailed assessment.

REPLACE HVAC SYSTEMS

Replace two (2) packaged Rooftop Units (RTUSs) serving the High School Gym’s - Employee
Workout area (Bldg. 8242) with new high. The existing systems are inefficient, beyond their
economical life and require extensive maintenance. The table below summarizes the estimated
cost and savings for replacing these units.

HVAC REPLACEMENT
Estimated
Estimated Annual Payback
Building Implementation Cost Savings (years)
HS Gym Bldg. 8242 $26,000 $1,730 15.0
TOTAL $26,000 $1,730 15.0
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BUILDING COMMISSIONING (Cx)

Detailed HVAC commissioning in an existing building involves analysis of existing systems to
ensure compliance with original set-up/design conditions and where feasible to adjust operating
parameters to enhance comfort and reduce energy consumption. Based on the preliminary
examination (utility data review, discussion with staff, and walkthrough) of the District’s
facilities indicated potential for energy cost savings primarily in the HVAC and lighting systems
operations. The facilities noted in the following table would greatly benefit by implementing a
comprehensive Building Commissioning (Cx) program.

These facilities have a heavy population of system devices, sensors, mechanical equipment, etc.
With the implementation of the retrofit projects noted in the previous section the Building
Commissioning (Cx) process will ensure all system operate as intended.

Commissioning measures are typically characterized as fast payback, usually 36-60 months.
Examples include chiller, boiler, air handler and terminal box service and/or adjustment,
calibration of control systems and temperature settings, balancing conditioned air and/or chilled
water flows etc. There are various degrees and types of commissioning programs. The cost and
savings estimates presented here are for a detailed commissioning program. The project
implementation duration may vary from a 10 to 12 months period.

The goal of commissioning is to deliver a facility that operates as it was intended, meets the
needs of the building owner and occupants, and provides training of facility operators. To reach
this goal it is necessary for the commissioning process to provide documentation and verification
of the performance of all building equipment and systems. For the process to work successfully
it is equally important to have good communications between all participants (building designers,
owners, operators and the commissioning agent) and to keep all parties involved and informed of
all pertinent decisions.

At the building level, typical commissioning measures will look into opportunities to optimize
the operations of HVAC equipment. Detailed commissioning measures at the building level may
include the following:

1. Optimize the AHU operation
e Develop optimal schedule for the AHUSs.
e Develop optimal reset schedules for single duct VAV unit discharge air
temperature setpoints.
e Develop optimal cold deck and hot deck temperature reset schedules.
e Develop optimal duct static pressure reset schedules for VAV units.
e Improve economizer cycle operation (if applicable).
e Determine damper positions for minimum outside air intake.
e Optimize air distribution where necessary.

2. Verify and calibrate the temperature and pressure sensors
e Verify the accuracy of space temperature sensors, discharge air, cold deck and hot
deck temperature sensors, as well as duct static pressure sensor and water
differential pressure sensors. Calibrate the sensors if necessary.
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3. Set up trends for major control parameters
e Trending for major control parameters such as cold and hot deck temperatures,
discharge air temperatures and static pressures.

4. ldentify malfunctioning devices
¢ Identify malfunctioning devices such as leaky valves. Reconnect damper linkages
that are disconnected.

5. Reprogram control sequences where required

6. Optimize Central Plant Performance
e Develop optimal start/stop schedules for chillers and boilers.
e Develop optimal reset schedule for water supply temperature for chillers and
boilers.

The following Commissioning estimates are based on a preliminary walkthrough and available
utility data analysis. Please note, not included in the estimate below are the anticipated costs for
items such as software & hardware upgrades and deferred maintenance items.

BUILDING COMMISSIONING (Cx)
Estimated
Estimated Annual Payback

Building Implementation Cost Savings (years)
Elem. 1-2(2) $22,000 $4,400 5.0
HS, MS, HS Gym, Café (4) $68,000 $15,100 4.5
New Elem Wing (7) $36,000 $7,200 5.0

TOTAL $126,000 $26,700 4.7

(2) Includes Bldgs. - 8220, 8224, 8226, 8228, 8230, 8232
(4) Includes Bldgs. - 8240, 8238, 8234, 8236, 8242, 8244, 8246, 8248
(5) Includes Bldg. - 8254
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The following table summarizes the implementation costs, annual savings and payback for the
above projects:

SUMMARY OF ENERGY COST REDUCTION MEASURES
Estimated
Estimated Annual Payback
Project Description Implementation Cost Savings (years)

Retrofit Lighting Systems $79,300 $16,900 4.7
Replace HVAC $26,000 $1,730 15.0
Building Commissioning (Cx) $126,000 $26,700 4.7

TOTAL: $231,300 $45,330 5.1

The above projects implementation costs and annual savings are estimated based on a
preliminary examination of the facilities. Final costs will be determined from detailed building
assessments, engineering calculations, and contractor estimates.

Project design (drawings and specifications), if authorized, would normally be accomplished by
professional engineers. Project acquisition (competitive bidding) would be in accordance with
District requirements, and construction management would be provided by the engineering group
who prepared the drawings and specifications.
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8.0 CAPITAL IMPROVEMENT PROJECTS

This section is intended to describe capital improvement projects that do have energy savings
opportunities but cannot be justified solely based on the potential energy savings. However,
these projects may be considered essential to ensure optimum system performance, enhance
occupant comfort and to improve overall building efficiency. Capital Improvement Projects
identified during the preliminary analysis are detailed below. Project cost estimates include
complete design and construction management services.

REPLACE HVAC SYSTEMS

Replace the existing Air-Cooled Chiller serving the Elementary Classrooms (Bldgs 8224, 8228,
8232) with a new high efficiency unit. The existing Air-Cooled Chiller is approximately 125
tons in capacity. The existing chiller is approximately nineteen (19) years old and has reached its
useful life. Replacing this chiller with a new high efficiency unit will help improve the system’s
efficiency, reliability and enhance occupant comfort.

The table below summarizes the estimated cost for replacing the unit at the building listed below.

AIR COOLED CHILLER REPLACEMENT
Estimated
Estimated Annual Payback
Building Implementation Cost Savings (years)
Elementary Bldgs. 8224, 8228, 8232* $213,200 $11,800 18.1
TOTAL $213,200 $11,800 18.1

* Includes piping and pump modification costs.

SCHOOLS/HOSPITALS ENERGY MANAGEMENT PROGRAM PAGE 16




|ENERGY MANAGEMENT REPORT FEBRUARY 2009 LACKLAND ISD I

9.0 FUNDING OPTIONS FOR CAPITAL ENERGY PROJECTS

Institutional organizations have traditionally tapped bond money, maintenance dollars, or federal
grants to fund energy-efficient equipment change outs or additions such as energy-efficient
lighting systems, high efficiency air conditioning units, and computerized energy management
control systems. Today, a broader range of funding options are available. A number of these are
listed below.

Texas LoanSTAR Program

The LoanSTAR (Saving Taxes and Resources) Program, which is administered by the State
Energy Conservation Office, finances energy-efficient building retrofits at a current interest rate
of 3 percent. The program’s revolving loan mechanism allows borrowers to repay loans through
the stream of cost savings realized from the projects. Projects financed by LoanSTAR must have
an average simple payback of ten years or less and must be analyzed in an Energy Assessment
Report by a Professional Engineer. Upon final loan execution, the School District proceeds to
implement funded projects through the traditional bid/specification process. Contact: Theresa
Sifuentes (512/463-1896).

Internal Financing

Improvements can be paid for by direct allocations of revenues from an organization’s currently
available operating or capital funds (bond programs). The use of internal financing normally
requires the inclusion and approval of energy-efficiency projects within an organization’s annual
operating and capital budget-setting process. Often, small projects with high rate of return can be
scheduled for implementation during the budget year for which they are approved. Large
projects can be scheduled for implementation over the full time period during which the capital
budgets is in place. Budget constraints, competition among alternative investments, and the need
for higher rates of return can significantly limit the number of internally financed energy-
efficiency improvements.

Private Lending Institutions or Leasing Corporations

Banks, leasing corporations, and other private lenders have become increasingly interested in the
energy efficiency market. The financing vehicle frequently used by these entities is a municipal
lease. Structured like a simple loan, a municipal leasing agreement is usually a lease-purchase
arrangement.  Ownership of the financed equipment passes to the School District at the
beginning of the lease, and the lessor retains a security interest in the purchase until the loan is
paid off. A typical lease covers the total cost of the equipment and may include installation
costs. At the end of the contract period the lessee pays a nominal amount, usually a dollar, for
title to the equipment.
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Performance Contracting with an Energy Service Company

Through this arrangement, an energy service company (ESCO) uses third party financing to
implement a comprehensive package of energy management retrofits for a facility. This turnkey
service includes an initial assessment by the contractor to determine the energy-saving potential
for a facility, design work for identified projects, purchase and installation of equipment, and
overall project management. The ESCO guarantees that the cost savings generated by the
projects will, at a minimum, cover the annual payment due to the ESCO over the term of the
contract.

Utility Sponsored Energy Efficiency Incentive Programs

Many of the State’s utilities offer energy efficiency incentive programs to offset a portion of the
upfront cost associated with energy efficiency measures. The program requirements and
incentives range from utility to utility. For example, CenterPoint Energy provides incentives for
efficiency measures such as installation of high efficiency equipment, lighting upgrades, and
building commissioning.  These energy efficiency programs’ incentives typically cover
$0.06/kWh and $175/kW of verifiable energy and demand reductions, respectively. For further
information, contact your utility provider to determine what programs are available in your area.
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10.0 ENERGY MANAGEMENT POLICY/PLAN

ENERGY MANAGEMENT POLICY

In order to establish an effective Energy Management Program it should have support from top
management. An Energy Management Policy adopted by the school board sends a strong signal
that energy management is an institutional priority. A formal Energy Management Policy can be
as simple as a two-page document that clearly states the District’s energy management
objectives. The policy should cover items such as:

who is accountable for energy management

what your energy savings targets are

how you will monitor, review and report on progress
staffing and training to support the policy

criteria for energy management investment

working energy efficiency into new capital investments

ENERGY MANAGEMENT PLAN

By requesting this study the District has demonstrated a desire to take a more aggressive
approach to energy management. The first step is to obtain commitment from the District Board
by the adoption of an Energy Management Policy. The next step is to establish an Energy
Management Plan. The purpose of the Energy Management Plan is to define roles,
responsibilities, procedures and establish authority. At a minimum, the District should include
the following steps in the District’s Energy Management Plan:

1. ESTABLISH ROUTINE ENERGY TRACKING AND REPORTING PROCEDURES
Establishing a procedures to monitor energy usage and cost will help identify energy use
patterns. The data will also help determine the effectiveness of the Energy Management
Program.

2. ESTABLISH AN ENERGY MANAGEMENT STEERING COMMITTEE The Energy
Management Steering Committee will include representatives from a cross section of the
District. The steering committee will serve as a review board to evaluate all energy
management recommendations before adoption and implementation. The steering
committee will meet guarterly or semiannually to review the District’s energy cost and
consumption. Regular meetings will ensure the Districts goals are being met prior to the
end of the year.

3. PROMOTE ENERGY AWARENESS The energy management steering committee
members shall establish a program to publicize the District’s energy goals and progress
on a guarterly or semiannually basis. For example, student drawn posters of the
District’s energy savings can be placed in hallways. This will encourage student
involvement and act as an educational tool. Continuous promotion of the District’s goals
will ensure the sustainability of the energy management program and help achieve further
energy savings. In addition, considering participating in the SECO sponsored
WattWatchers program will help accomplish this task, see Appendix E for further
information regarding this program.
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ESTABLISH ACCEPTABLE EQUIPMENT PARAMETERS Establish a District-wide

uniform temperature set point for all HVAC units. Having a standard setpoint will help
keep HVAC runtimes to a minimum. The following are some suggested temperature
settings, however, the district will need to monitor and ensure that other building
parameters (humidity levels etc.) are within acceptable limits. Also, areas with special
equipment (MDF/IDF, server rooms, etc.) shall be maintained at equipment supplier

recommended settings.

Occupied Cooling Temperature Setpoints:

Instructional Areas T4 F -
Admin Areas 72 F -

76 F
74F

Unoccupied Cooling Temperature Setpoints:

Instructional Areas 85F
Admin Areas 85F

Occupied Heating Temperature Setpoints:
Instructional Areas 68 F
Admin Areas 68 F

Unoccupied Heating Temperature Setpoints:

Instructional Areas 55 F
Admin Areas 55 F

STAFFE INCENTIVES AND RECOGNITION PROGRAM Establishing a student, staff

and campus incentive and recognition program would help promote and encourage
support from staff and custodial members. The District may consider implementing a

staff incentive and recognition program. Following are some program examples.

¢+ The energy accounting system can be used to monitor cost savings and compare it to
the base year consumption. An energy incentive plan consisting of a 50-50 sharing
with the school campus and the Energy Management Program could be employed.
The school would get 50% of the savings resulting from energy cost reduction. The
school would be free to use the money for educational programs such as materials,
supplies, etc. The other 50% would be used for continuing energy management
efforts. The following is an example of the Building savings summary report.

EXAMPLE:

High School - Annual Total Electric Cost

Baseline Current . .
(2006 - 07) (2007 - 08) Savings 50% Savings
$248,483 $240,483 $8,000 $4,000
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In this example, the High School saved $8,000 where 50% ($4,000) will be
assigned to the school. This money will be paid on October of the following fiscal
year.

+«+ An energy flag program will be implemented. There will be three energy flags, one
flag per each grade level. This energy flags will be awarded to the schools
exhibiting the greatest percentage reduction in energy costs. Energy flags will be
awarded on a rotating basis each summer. In order to provide motivation, maintain
enthusiasm, and recognize individuals doing their part to save the District taxpayers
money through the Energy Management Program, the local media (including district
newsletters) will be informed of the Energy flag results. The energy flag will be
awarded on January and August of each year based on the energy consumption of
the previous four months.

¢+ The successes of the program should also be communicated to the public through
the media to show what the District is doing to reduce costs to taxpayers.

6. ESTABLISH AN OPERATIONS AND MAINTENANCE EFFICIENCY PROGRAM The
purpose of this program is to establish operating procedures, perform preventive
maintenance, and schedule equipment system checks to prevent premature equipment failures
and increase efficiency, reliability, and safety. There are several resources the District can
use to help develop this program. The following is good resource which will help
establishing an effective O&M Program, Federal Energy Management Program (FEMP),
Operation & Maintenance Best Practices “A guide to Achieving Operational Efficiency,
Release 2.0, July 2004, ://www1.eere.energy.gov/femp/information/publications.html.
Furthermore, a comprehensive Building Commissioning can aid in developing this program.

7. ESTABLISH A WATER MANAGEMENT PROGRAM Along with saving energy the
District shall a establish a program to reduce water consumption. The following conservation
measures shall be employed.

+« Investigate the use of water conserving faucets, showerheads, and toilets in all new and
existing facilities.

« Utilize water-previous materials such as gravel, crushed stone, open paving blocks or
previous paving blocks for walkways and patios to minimize runoff and increase infiltration.

« Employ Xeriscaping, using native plants that are well suited to the local climate, that are
drought-tolerant and do not require supplemental irrigation.

«+ Utilize drip irrigation systems for watering plants in beds and gardens.

« Install controls to prevent irrigation when the soil is wet from rainfall.

« Establish a routine check of water consuming equipment for leaks and repair equipment
immediately.
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8. REQUIRE NEW & EXISTING BUILDINGS TO MEET LEED® STANDARDS The
Leadership in Energy and Environmental Design (LEED®) Green Building Rating
System™ encourages the adoption of sustainable green building and development
practices through the creation and implementation of universally understood and accepted
tools and performance criteria. The District may implement LEED® for New
Construction, LEED® for Existing Buildings, or LEED® for Schools. Striving to meet
LEED® Standards will help improve energy efficiency, the environment, student health,
and indoor air quality. At minimum the District should strive to meet the following
LEED® Credits found in the LEED® for Existing Building Guidelines (See Appendix 1)

LEED® for Existing Buildings
SUSTAINABLE SITES (SS)
e Credit 4 (pts. 4): Alternative Commuting Transportation

WATER EFFICIENCY (WE)
e Prerequisite 1 (required) : Minimum Indoor Plumbing Fixture and Fitting Efficiency
e Credit 3 (pts. 3): Water Efficient Landscaping

ENERGY & ATMOSPHERE (EA)

e Prerequisite 1 (required): Energy Efficiency Best management Practice: Planning,
Documentation and Opportunity Assessment

e Prerequisite 2 (required): Minimum Energy Efficiency Performance

e Prerequisite 3 (required): Refrigerant Management: Ozone Protection

e Credit 1 (pts. 2-15): Optimize energy Efficiency Performance

e Credit 2.1 — 2.3 (pts. 6): Existing Building Commissioning

e Credit 3.1 (pts. 1): Performance Measurement: Building Automation System

e Credit 4 (pts. 4): On-Site and Off-Site Renewable Energy

MATERIAL & RESOURCES (MR)

e Prerequisite 1 (required): Sustainable Purchasing Policy

e Prerequisite 2 (required): Solid Waste Management Policy

e Credit 1.1 - 1.3 (pts. 3): Sustainable Purchasing: Ongoing Consumables
e Credit2.1 & 2.2 (pts. 2): Sustainable Purchasing: Durable Goods

e Credit 5 (pts. 1): Sustainable Purchasing: Food

INDOOR ENVIRONMENTAL QUALITY (EQ)

e Prerequisite 1 (required): Outdoor Air Introduction & Exhaust Systems
e Prerequisite 2 (required): Environmental Tobacco Smoke (ETS) Control
e Prerequisite 3 (required): Green Cleaning Policy

e Credit 1.1 (pts. 1): Indoor Air Quality Best Management Practices

e Credit 2.1 (pts. 1): Occupant Comfort: Occupant Survey

e Credit 2.3 (pts. 1) Occupant Comfort: Thermal Comfort Monitoring

e Credit3.1-3.9 (pts. 1 - 9): Green Cleaning

SCHOOLS/HOSPITALS ENERGY MANAGEMENT PROGRAM PAGE 22




|ENERGY MANAGEMENT REPORT FEBRUARY 2009 LACKLAND ISD I

INNOVATION IN OPERATIONS
e Credit 2 (pts. 1): LEED® Accredited Professional
e Credit 3 (pts. 2): Documenting Sustainable Building Costs Impacts

e Credit 3 (pts. 1): The School as a Teaching Tool

Achieving the LEED® Credits listed above will help the District attain the minimum
number of points required to be LEED® Certified.

SCHOOLS/HOSPITALS ENERGY MANAGEMENT PROGRAM PAGE 23




|ENERGY MANAGEMENT REPORT FEBRUARY 2009 LACKLAND ISD I

11.0 ANALYST IDENTIFICATION

Texas Energy Engineering Services, Inc.
Capital View Center, Suite B-325

1301 Capital of Texas Highway

Austin, Texas 78746

(512) 328-2533

TBPE Firm Registration #F-003502

M. Saleem Khan, P.E., CxA
David Rocha, LEED®-AP
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APPENDIX A

SENATE BILL 12 AND
HOUSE BILL 3693



How to comply with SB12 & HB 3693

The passage of Senate Bill 12 (SB12) by the 80t Texas Legislature The passage of House Bill 3693 (HB3693) by the 80th Texas
signified the continuance of Senate Bill 5 (SB5), the 77t Texas Legislature is intended to provide additional provisions for energy-
Legislature’s sweeping approach in 2001 to clean air and encourage efficiency in Texas. Adopted with an effective date of September 1,
energy efficiency in Texas. SB12 was enacted on September 1, 2007 2007, HB 3693 is an additional mechanism by which the state can
and was crafted to continue to assist the state and its political encourage energy-efficiency through various means for School
jurisdictions to conform to the standards set forth in the Federal Clean Districts, State Facilities and Political Jurisdictions in Texas.
Air Act. The bill contains energy-efficiency strategies intended to
decrease energy consumption while improving air quality. HB 3693 includes the following state-wide mandates that apply
differently according to the nature and origin of the entity:
All political subdivisions in the 41 non-attainment or near non-
attainment counties in Texas are required to: Record, Report and Display Consumption Data
All Political Subdivisions, School Districts and State-Funded
1) Adopt a goal to reduce electric consumption by 5 percent each year Institutes of Higher Education, are mandated to record and report
for six years, beginning September 1, 2007* the entity's metered resource consumption usage data for electricity,
natural gas and water on a publically accessible internet page.
2) Implement all cost-effective energy-efficiency measures to reduce Note: The format, content and display of this information are
electric consumption by existing facilities. (Cost effectiveness is determined by the entity or subdivision providing this information.
interpreted by this legislation to provide a 20 year return on
investment.) Energy Efficient Light Bulbs
All School Districts and State-Funded Institutes of Higher Education
3) Report annually to the State Energy Conservation Office (SECO) shall purchase and use energy-efficient light bulbs in education and
on the entity’s progress, efforts and consumption data. housing facilities.
*Note: The recommended baseline data for those reporting entities Who must comply?
will consist of the jurisdiction’s 2006 energy consumption for its The provisions in this bill will apply to entities including: Cities and
facilities and based on the State Fiscal Year (September 1, 2006 to Counties; School Districts; Institutes of Higher Education; State
August 31, 2007). Facilities and Buildings.

How do you define energy-efficiency measures?

Energy-efficiency measures are defined as any facility modifications or changes in
operations that reduce energy consumption. Energy-efficiency is a strategy that has
the potential to conserve resources, save money** and better the quality of our air.
They provide immediate savings and add minimal costs to your project budget.

Examples of energy-efficiency measures include:

+ installation of insulation and high-efficiency windows and doors ¢ modifications or
replacement of HVAC systems, lighting fixtures and electrical systems « installation
of automatic energy control systems ¢ installation of energy recovery systems or
renewable energy generation equipment ¢ building commissioning ¢ development of
energy efficient procurement specifications « employee awareness campaigns

*SECQ's Preliminary Energy Assessment (PEA) program is an excellent resource for
uncovering those energy-efficiency measures that can benefit your organization.
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What counties are affected?

All political jurisdictions located in the following
Non-attainment and affected counties:

B
iy

Bastrop Bexar Brazoria Caldwell Chambers Collin
Comal Dallas Denton ElPaso Ellis FortBend
Galveston Gregg Guadalupe Hardin  Harris  Harrison
Hays Henderson Hood Hunt Jefferson Johnson
Kaufman Liberty Montgomery Nueces Orange Parker Nonattainment
Rockwall Rusk SanPatricio Smith  Tarrant Travis e
Upshur  Victoria Waller  Williamson — Wilson forOzome Only

What assistance is available for affected areas?

The Texas Energy Partnership is a partner with Energy Star©, who partners across
the nation with the goal of improving building performance, reducing air emissions
through reduced energy demand, and enhancing the quality of life through energy-
efficiency and renewable energy technologies.

To assist jurisdictions, the Texas Energy Partnership will:

+ Present workshops and training seminars in partnership with private industry on a
range of topics that include energy services, financing, building technologies and
energy performance rating and benchmarking

* Prepare information packages — containing flyers, documents and national lab
reports about energy services, management tools and national, state and industry
resources that will help communities throughout the region

+ Launch an electronic newsletter to provide continuous updates and develop
additional information packages as needed

Please contact Stephen Ross at 512-463-1770 for more information.

SECO Program Contact Information

LoanSTAR;
Preliminary Energy Assessments:
Theresa Sifuentes - 512-463-1896
Theresa.Sifuentes@cpa.state.tx.us

Schools Partnership Program:
Glenda Baldwin - 512-463-1731
Glenda.Baldwin@cpa.state.tx.us

Engineering (Codes / Standards):
Felix Lopez - 512-463-1080
Felix.Lopez@cpa.state.tx.us

Innovative / Renewable Energy:
Pamela Groce - 512-463-1889
pam.groce@cpa.state.tx.us

Energy / Housing
Partnership Programs:
Stephen Ross - 512-463-1770
Stephen.Ross@cpa.state.tx.us

Alternate Fuels / Transportation:

Mary-Jo Rowan - 512-463-2637
Mary-Jo.Rowan@cpa.state.tx.us
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APPENDIX B

SAMPLE ENERGY REPORTING
FORM



Lackland I1SD - Sample Utility Data Input Form

ELECTRICITY NATURAL GAS WATER
KWH COST $/KWH MCF COST $/MCF GAL COST $/GAL
MONTH $ $ $

Oct-07 | 366,047 | $28,841 | $0.0788 | 385.9 $3,562 $9.2

Nov-07 | 539,842 [ $42,534 | $0.0788 | 400.6 $3,699 $9.2

Dec-07 | 257,578 | $20,295 | $0.0788 345.1 $3,187 $9.2

Jan-08 [ 256,723 | $17,868 | $0.0696 | 346.9 $2,735 $7.9

Feb-08 [ 329,762 | $22,952 | $0.0696 | 296.6 $2,339 $7.9

Mar-08 | 466,666 | $32,481 | $0.0696 | 269.4 $2,124 $7.9

Apr-08 [ 381,957 | $26,585 | $0.0696 261.7 $2,063 $7.9

May-08 | 434,744 | $30,259 | $0.0696 | 188.1 $1,483 $7.9

Jun-08 | 348,168 | $24,233 | $0.0696 60.6 $478 $7.9

Jul-08 | 290,264 | $20,203 | $0.0696 58.9 $464 $7.9

Aug-08 [ 311,658 | $21,692 | $0.0696 94.2 $743 $7.9

Sep-08 | 390,829 | $27,202 | $0.0696 113.6 $896 $7.9

Total 4,374,238 $315,144| $0.0720 2,822 $23,772 $8.4

[Gross Building Area:| 277,590 |SF |

Monthly Electrical Consumption (kwWh) and Cost ($)
= 600,000 mmmm Consumption (kWh) $45,000
= 500.000 - Cost ($) - $40,000
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£ - $25,000&
2 300,000 - =
= - $20,000 8
< 200,000 - $15,000
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w
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N~ N~ N~ o] o0 o] [ee] o] [ee] o] [ee] (o]
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Monthly Natural Gas Consumption (MCF) and Cost ($)
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LACKLAND ISD —UTILITY METER MAP
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Energy Cost and Cosumption Benchmarks
Electric Natural Gas Total Total EUI ECI
Group Building KWH/Yr [ $Cost/Yr | MCF/Yr [ $Cost/Yr] $Cost/Yr | MMBTU/Yr | kBTU/SF/Yr| $/SF/Yr SF
1 Bus Maint. (1) 16,962 1,217 187 1,577 2,794 251 52 0.57 4,860
2 |Elem.1-2(2) 532,280 40,029 460 3,861 43,889 2,291 57 1.09 40,309
3 |Pre-k, Elem Gym (3) 611,400 43,460 12 96 43,556 2,099 48 0.99 44,145
4 |HS, MS, HS Gym, Café (4) | 2,338,880 167,495 172 1,445 168,940 8,159 67 1.38 122,056
5 [Maint. Bldg. (5) 44,600 3,224 155 1,274 4,498 312 36 0.53 8,564
6 JAdmin. Bldg. (6) 67,296 4,838 110 906 5,744 343 58 0.97 5,920
7  |New Elem Wing (7) 740,720 53,289 1,694 14,360 67,649 4,273 85 1.35 50,000
8 |Music Room (8) 22,100 1,592 31 253 1,846 107 62 1.06 1,736
KWH/YTr $Cost/Yr | MCF/Yr | $Cost/Yr| $Cost/Yr | MMBTU/Yr | kKBTU/SF/Yr| $/SF/Yr SF
4,374,238 315,144 2,822 23,772 338,917 17,836 64 1.22 277,590

(1) Included Bldg. - 5290
(2) Includes Bldgs. - 8220, 8224, 8226, 8228, 8230, 8232
(3) Includes Bldgs. - 8222, 8218E, 8218

(4) Includes Bldgs. - 8240, 8238, 8234, 8236, 8242, 8244, 8246, 8248

(5) Includes Bldg. - 8254
(6) Includes Bldg. - 8265

(7) Includes Bldgs. - 8350, 8352, 8354

(8) Includes Bldg. - 8225
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District: Lackland ISD
ACCOUNT# o Electric
A Gas
BUILDING: Bus Maint. ¥ FLOOR AREA: 4 860
Electrical NATURAL GAS / FUEL
DEMAND TOTAL ALL
CONSUMPTION [ METERED |CHARGED| COSTOF ELECTRIC |CONSUMPTION TOTAL
MONTH YEAR KWH Kw KW DEMAND ($)| COSTS ($) MCEF COSTS (%)
October 2007 1,499 118 0 0
November 2007 1314 104 22 200
December 2007 1.170 92 53 491
January 2008 1,355 94 58 456
February 2008 1314 91 42 327
March 2008 778 54 13 102
April 2008 1,269 88 0 0
May 2008 1,576 110 0 0
June 2008 1,920 134 0 0
July 2008 1,576 110 0 0
August 2008 1,770 123 0 0
September 2008 1421 99 0 0
TOTAL 16.962 1.217 187.3 1.577
(1) Bldg. Included - 5290
Energy Use Index:

Annual Total Energy Cost = 2,794 $/vear Total site BTU's/Yr + Total Area (SF) = 52 kBTU/SF/year
Total KWH/yr x 0.003413 57.89 MMBTU/year
Total MCF/yr x 1.03 192.92 MMBTU/year Energy Cost Index:
Total Otherx = 0.0 MMBTU/year Total Energy Cost/Yr + Total Area (SF) = 0.57 $/SF/year
Total Site MMBTU's/yvr = 251 MMBTU/year

Electric Utility: Lackland AFB
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District: Lackland ISD

accoont: @ Electric
A A G
BUILDING: Elem.1-2% FLOOR AREA**: 40309
ELECTRICAL NATURAL GAS /FUEL
DEMAND TOTAL ALL
CONSUMPTION | METERED |CHARGED| COSTOF ELECTRIC |CONSUMPTION TOTAL
MONTH YEAR KWH KW KW DEMAND ($)| COSTS ($) MCF COSTS (%)
October 2007 43,400 3419 49 456
November 2007 260,880 20,555 51 469
December 2007 20,160 1.588 71 654
January 2008 23280 1,620 78 617
February 2008 26,400 1.837 56 442
March*** 2008 26,400 1,837 41 320
April 2008 31,440 2,188 34 266
May 2008 24960 1,737 23 184
June 2008 17.760 1.236 6 46
Tuly 2008 33.360 2322 15 121
August 2008 240 17 13 105
September 2008 24.000 1.670 2 180
TOTAL 532280 40.029 460.4 3.861
(2) Bldgs Included - 8220, 8224, 8226, 8228, 8230, 8232
** Estimated SF for Bldg. 8226 & 8230 *** Estimated Electric Consumption Energy Use Index:
Annual Total Energy Cost = 43.889 $/vear Total site BTU's/Yr + Total Area (SF) = 57 kBTU/SF/year
Total KWH/yr x 0.003413 1,816.67 MMBTU/year
Total MCF/yr x 1.03 : 474.23 MMBTU/year Energy Cost Index:
Total Otherx = 0.0 MMBTU/year Total Energy Cost/Yr + Total Area (SF) = 1.09 $/SF/year
Total Site MMBTU's/yvr = 2291 MMBTU/year
Electric Utility: Lackland AFB Gas Utility: Lackland AFB
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District: Lackland ISD
ACCOUNT# 9 Electric
A Gas
BUILDING: Pre-k, Elem Gym & FLOOR AREA- 44145
ELECTRICAL NATURAL GAS /FUEL
DEMAND TOTAL ALL
CONSUMPTION | METERED |CHARGED| COSTOF ELECTRIC |CONSUMPTION TOTAL
MONTH YEAR KWH KW KW DEMAND ($)| COSTS ($) MCF COSTS (%)
October 2007 45240 3,564 0 0
November 2007 23,040 1,815 0 0
December 2007 30,240 2,383 0 0
January 2008 27.840 1,938 0 0
February 2008 34560 2405 2 17
March 2008 27480 1,913 0 0
April** 2008 27 480 1.913 0 0
May 2008 71.760 4995 10 g0
June 2008 16,680 1.161 0 0
Tuly 2008 133320 279 0 0
Aungust** 2008 133320 279 0 0
September 2008 40.440 2815 0 0
TOTAL 611400 43 460 12.2 96
(3) Includes Bldgs. - 8222, 8218E, 8218
** Estimated Electric Consumption Energy Use Index:
Annual Total Energy Cost = 43,556 $/vear Total site BTU's/Yr + Total Area (SF) = 48 kBTU/SF/year
Total KWH/yr x 0.003413 2,086.71 MMBTU/year
Total MCF/yr x 1.03 12.56 MMBTU/year Energy Cost Index:
Total Otherx = 0.0 MMBTU/year Total Energy Cost/Yr + Total Area (SF) = 0.99 $/SF/year
Total Site MMBTU's/yr 2,099 MMBTU/year

Electric Utility: Lackland AFB
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District: Lackland ISD
ACCOUNT# o Electric
A A Ges
BUILDING: HS, MS, HS Gvm, Café @ FLOOR AREA**: 122,056
ELECTRICAL NATURAL GAS /FUEL
DEMAND TOTAL ALL
CONSUMPTION | METERED |CHARGED| COSTOF ELECTRIC |CONSUMPTION| TOTAL
MONTH YEAR KWH KW KW  |DEMAND ($)| COSTS ($) MCF COSTS ($)
October 2007 181,840 14,327 12 112
November*** 2007 181840 14327 23 211
December 2007 148,400 11,692 33 305
January 2008 150,000 10,440 43 339
February 2008 186,000 12,946 18 145
March 2008 372,000 25,892 13 99
April 2008 230,000 16,008 1 11
May 2008 244 800 17,038 17 131
June 2008 229,600 15,981 1 9
July 2008 86,400 6,014 5 36
August*** 2008 86,400 6,014 3 2
September 2008 241.600 16816 3 22
TOTAL 2.338.880 167.495 171.7 1.445
(4) Includes Bldgs. - 8240, 8238, 8234, 8236, 8242, 8244, 8246, 8248
** Estimated SF for Bldg. 8240  ***Estimated Electric Consumption Energy Use Index:
Anmual Total Energy Cost 168.940 $/year Total site BTU's/Yr + Total Area (SF) = 67 kBTU/SFE/year
Total KWH/vr x 0.003413 7.982.60 MMBTU/year
Total MCF/vr x 1.03 176.86 MMBTU/year Energy Cost Index:
Total Other x = 0.0 MMBTU/year Total Energy Cost/Yr + Total Area (SF) = 1.38 $/8F/year
Total Site MMBTU's/yr 8,159 MMBTU/year

Electric Utility: Lackland AFB
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District: Lackland ISD
ACCOUNT# e Electric
A Gas
BUILDING: Maint. Bldg. FLOOR AREA: 8,564
ELECTRICAL NATURAL GAS /FUEL
DEMAND TOTAL ALL
CONSUMPTION | METERED |CHARGED| COSTOF ELECTRIC |CONSUMPTION| TOTAL
MONTH YEAR KWH KW KW  |DEMAND ($)| COSTS ($) MCF COSTS ($)
October 2007 6,480 511 13 120
November 2007 1,760 139 13 119
December 2007 4,840 381 13 119
January 2008 840 58 13 102
February 2008 3,120 217 13 102
March 2008 2,200 153 13 102
April 2008 3,880 270 13 102
May 2008 4320 301 13 102
June 2008 5,200 362 13 102
July 2008 3,080 214 13 102
August 2008 4,840 337 13 102
September 2008 4.040 281 13 102
TOTAL 44.600 322 154.9 274
(5) Includes Bldg. - 8254
Energy Use Index:
Anmual Total Energy Cost = 4,498 $/year Total site BTU's/Yr + Total Area (SF) = 36 kBTU/SFE/year
Total KWH/vr x 0.003413 152.22 MMBTU/year
Total MCF/vr x 1.03 159.55 MMBTU/year Energy Cost Index:
Total Other x 0.0 MMBTU/year Total Energy Cost/Yr = Total Area (SF) = 0.53 $/SF/year
Total Site MMBTU's/yr 312 MMBTU/year

Electric Utility: Lackland AFB

Appendix C-7

Gas Utility: Lackland AFB




District: Lackland ISD
account: @ Electric
A Gas
BUILDING: Admin. Blde. ©© FLOOR AREA: 5,920
ELECTRICAL* NATURAL GAS / FUEL*
DEMAND TOTAL ALL
CONSUMPTION | METERED |CHARGED| COSTOF ELECTRIC |CONSUMPTION| TOTAL
MONTH YEAR KWH KW KW  |DEMAND ($)| COSTS ($) MCF COSTS ($)
October 2007 5,608 442 g9 85
November 2007 5,608 442 9 85
December 2007 5,608 442 9 g5
January 2008 5,608 390 9 72
February 2008 5,608 390 g9 72
March 2008 5,608 390 9 72
April 2008 5,608 390 g9 72
May 2008 5,608 390 9 72
June 2008 5,608 390 g9 72
July 2008 5,608 390 9 72
August 2008 5,608 390 g9 72
September 2008 5.608 390 9 72
TOTAL 67.296 4.838 110.2 906
(6) Includes Bldg. - 8265
* Electric and Natural Gas Data based on LAFB estimates. Energy Use Index:
Anmual Total Energy Cost = 5.744 $/year Total site BTU's/Yr + Total Area (SF) = 58 kBTU/SFE/year
Total KWH/vr x 0.003413 229.68 MMBTU/year
Total MCF/vr x 1.03 113.50 MMBTU/year Energy Cost Index:
Total Other x = 0.0 MMBTU/year Total Energy Cost/Yr = Total Area (SF) = 0.97 $/SF/year
Total Site MMBTU's/yr = 343 MMBTU/year

Electric Utility: Lackland AFB
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District: Lackland ISD
ACCOUNT# e Electric
A Gas
BUILDING: New Elem Wing © FLOOR AREA**: 50,000
ELECTRICAL NATURAL GAS /FUEL
DEMAND TOTAL ALL

CONSUMPTION | METERED |CHARGED| COSTOF ELECTRIC |CONSUMPTION TOTAL
MONTH YEAR KWH KW KW DEMAND ($)| COSTS (%) MCF COSTS (3)
October 2007 79.680 278 299 2,760
November 2007 63,600 5,011 281 2,592
December 2007 45360 3.574 164 1,510
January 2008 46,000 3,202 143 1,130
February 2008 70,960 4939 154 1.214
March 2008 30,400 2,116 179 1,409
April 2008 80480 5.602 202 1,593
May 2008 79,920 5,563 114 893
June 2008 69600 4,844 29 22
Tuly 2008 25120 1,748 14 114
August 2008 77.680 5407 53 417
September 2008 71.920 5.006 63 500
TOTAL 740.720 53,289 1.694.3 14 360
(7) Includes Bldgs. - 8350, 8352, §354
** Estimated Square Footage Energy Use Index:
Annual Total Energy Cost = 67,649 $/year Total site BTU's/Yr + Total Area (SF) = 85 kBTU/SF/vear
Total KWH/yr x 0.003413 2528.08 MMBTU/year
Total MCF/yr x 1.03 1,745.13 MMBTU/vear Energy Cost Index:
Total Other x = 0.0 MMBTU/vyear Total Energy Cost/Yr + Total Area (SF) = 1.35 3/8F/year
Total Site MMBTU's/yvr = 273 MMBTU/vear

Electric Utility: Lackland AFB
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District: Lackland ISD
ACCOUNT# e Electric
A Gas
BUILDING: Music Room FLOOR AREA- 736
ELECTRICAL NATURAL GAS /FUEL
DEMAND TOTAL ALL
CONSUMPTION | METERED |CHARGED| COSTOF ELECTRIC |CONSUMPTION TOTAL
MONTH YEAR KWH Kw KW DEMAND ($)| COSTS ($) MCEF COSTS (%)
October 2007 2,300 181 3 30
November 2007 1,800 142 3 23
December 2007 1.800 142 3 2
January 2008 1,800 125 3 20
February 2008 1.800 125 3 20
March 2008 1,800 125 3 20
April 2008 1.800 125 3 20
May 2008 1,800 125 3 20
June 2008 1.800 125 3 20
Tuly 2008 1,800 125 3 20
August 2008 1.800 125 3 20
September 2008 1.800 125 3 20
TOTAL 22.100 1.592 30.7 253
(&) Includes Bldg. - 822
Energy Use Index:
Annual Total Energy Cost 1,846 $/vear Total site BTU's/Yr + Total Area (SF) = 62 kBTU/SF/year
Total KWH/yr x 0.003413 75.43 MMBTU/year
Total MCF/yr x 1.03 31.62 MMBTU/year Energy Cost Index:
Total Otherx 0.0 MMBTU/year Total Energy Cost/Yr + Total Area (SF) = 1.06 $/SF/year
Total Site MMBTU's/yr 107 MMBTU/year

Electric Utility: Lackland AFB
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APPENDIX D

ENERGY PERFORMANCE
COMPARISON CHARTS



HIGH SCHOOLS

TEESI Database of Texas Schools
Energy Performance Comparison Chart
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(The chart above is a comparison of EUIs based on sample data from TEESI’s database of Texas Schools)
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TEESI Database of Texas Schools
Energy Performance EUl Comparison Chart
e MIDDLE SCHOOLS e

MIDDLE SCHOOLS
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(The chart above is a comparison of EUIs based on sample data from TEESI’s database of Texas Schools)
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TEESI Database of Texas Schools
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(The chart above is a comparison of EUIs based on sample data from TEESI’s database of Texas Schools)
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APPENDIX E

TYPICAL EQUIPMENT
MAINTENANCE CHECKLISTS



Boilers Checklist

Maintenance Frequency

Description Comments Daily | Weekly | Monthly | Annually
Boiler usefsequencing Turn offfsequence unnecessary hoilers X
Opverall visual inspection Complete overall visual inspection to be

sure all equipment is operating and safety

systems are in place X
Follow manufacturer’s Compare temperatures with tests per-
recommended procedures in | formed after annual cleaning
lubricating all components X
Check steam pressure [s variation in steam pressure as expected

under different loads? Wet steam may be

produced if the pressure drops too fast X
Check unstable water level | Unstable levels can be a sign of contam-

inates in feedwater, overloading of boiler,

equipment malfunction
Check burner Check for proper control and cleanliness X
Check motor condition Check for proper function
temperatures X
Check air temperatures in Temperatures should not exceed or drop
boiler room below design limits X
Boiler blowdown Verify the bottom, surface and water

column blow downs are occurring and are

effective X
Boiler logs Keep daily logs on:

e Type and amount of fuel used

® Flue gas temperature

e Makeup water volume

® Steam pressure, temperature, and

amount generated

Look for variations as a method of fault

detection X
Check oil filter assemblies Check and clean/replace oil filters and

strainets X
Inspect oil heaters Check to ensure that oil is at proper

temperature prior to burning X
Check boiler water Confirm water treatment system is
treatment functioning properly X
Check flue gas temperatures | Measure flue gas composition and
and composition temperatures at selected firing positions -

recommended O2% and CO2%

Fuel OZ % COZ%

Natural gas 1.5 10

No. 2 fuel oil 2.0 11.5

No. 6 fuel oil 2.5 12.5

Note: percentages may vary due to fuel

composition variations X
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Boilers Checklist (contd)

Maintenance Frequency

Description Comments Daily | Weekly | Monthly | Annually

Check all relief valves Check for leaks X
Check water level control Stop feedwater pump and allow control to

stop fuel flow to burner. Do not allow

water level to drop below recommended

level. X
Check pilot and burner Clean pilot and burner following manu-
assemblies facturer’s guidelines. Examine for mineral

or corrosion buildup. X
Check boiler operating Stop fuel flow and observe flame failure.
characteristics Start boiler and observe characteristics of

flame. X
Inspect system for water/ Look for: leaks, defective valves and
steam leaks and leakage traps, corroded piping, condition of
opportunities insulation
Inspect all linkages on Check for proper setting and tightness
combustion air dampers
and fuel valves
Inspect boiler for air leaks Check damper seals X
Check blowdown and Determine if blowdown is adequate to
water treatment procedures prevent solids buildup X
Flue gases Measure and compare last month’s

readings flue gas composition over entire

firing range X
Combustion air supply Check combustion air inlet to boiler room

and boiler to make sure openings are

adequate and clean X
Check fuel system Check pressure gauge, pumps, filters and

transfer lines. Clean filters as required. X
Check belts and packing Check belts for proper tension. Check
glands packing glands for compression leakage. X
Check for air leaks Check for air leaks around access openings

and flame scanner assembly.
Check all blower belts Check for tightness and minimum slippage. X
Check all gaskets Check gaskets for tight sealing, replace if

do not provide tight seal X
Inspect boiler insulation Inspect all boiler insulation and casings

for hot spots X
Steam control valves Calibrate steam control valves as specified

by manufacturer X
Pressure reducingfregulating | Check for proper operation
valves X
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Boilers Checklist (contd)

Description

Comments

Maintenance Frequency

Daily

Weekly | Monthly

Perform water quality test

Check water quality for proper chemical
balance

X

Clean waterside surfaces

Follow manufacturer’s recommendation on
cleaning and preparing waterside surfaces

Clean fireside

Follow manufacturer’s recommendation on
cleaning and preparing fireside surfaces

Inspect and repair refrac-
tories on fireside

Use recommended material and procedures

Relief valve

Remove and recondition or replace

Feedwater system

Clean and recondition feedwater pumps.
Clean condensate receivers and deaeration
system

Fuel system

Clean and recondition system pumps, filters,
pilot, oil preheaters, oil storage tanks, etc.

Electrical systems

Clean all electrical terminals. Check
electronic controls and replace any
defective parts.

Hydraulic and pneumatic
valves

Check operation and repair as necessary

Flue gases

Make adjustments to give optimal flue gas
composition. Record composition, firing
position, and temperature.

Eddy current test

As required, conduct eddy current test to
assess tube wall thickness
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Chillers Checklist

Source: FEMP, “Operation & Maintenance Best Practices, A Guide to Achieving Operational Efficiency”, July 2004
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Building Controls Checklist

Maintenance Frequency

Semi-
Description Comments Daily | Weekly | Annually | Annually

Opverall visual inspection Complete overall visual inspection to be

sure all equipment is operating and safety

systems are in place X
Verify control schedules Verity in control software that schedules

are accurate for season, occupancy, etc. X
Verity setpoints Verify in control software that setpoints

are accurate for season, occupancy, ete.
Time clocks Reset after every power outage
Check i'l]l gauges Chec]( Hl] gauges to ]Tli‘ll(e sure re}]di]‘lgﬁ

are as Cxpcctcd X
Control tubing Check all control tubing for leaks
(pneumatic system) X
Check outside air volumes Calculated the amount of outside air

introduced and compare to requirements X
Check setpoints Check setpoints and review rational

for setting X
Check schedules Check schedules and review rational

for setting X
Check deadbands Assure that all deadbands are accurate

and the only simultaneous heating and

cooling is by design X
Check sensors Conduct thorough check of all sensors -

temperature, pressure, humidity, flow,

etc. - for expected values
Time clocks Check for accuracy and clean
Calibrate sensors Calibrate all sensors: temperature,

pressure, humidity, flow, etc.
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Pumps Checklist

Maintenance Frequency

Description Comments Daily | Weekly | Monthly | Annually
Pump use/sequencing Turn off/sequence unnecessary pumps X
Overall visual inspection Complete overall visual inspection to be
sure all equipment is operating and safety
systems are in place X
Check lubrication Assure that all bearings are lubricated per
the In'rlnuf‘dcture,ﬁ reC(}mmendHti()n X
Check packing Check packing for wear and repack as
necessary. Consider replacing packing
with mechanical seals. X
Motor/pump alignment Aligning the pump/motor coupling allows
for efficient torque transfer to the pump X
Check mountings Check and secure all pump mountings
Check bearings Inspect bearings and drive belts for wear.
Adjust, repair, or replace as necessary. X
Motor condition Checking the condition of the motor
through temperature or vibration analysis
assures long life X

Source: FEMP, “Operation & Maintenance Best Practices, A Guide to Achieving Operational Efficiency”, July 2004
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Fans Checklist

Maintenance Frequency

Description Comments Daily | Weekly | Monthly | Annually
System use/sequencing Turn off/sequence unnecessary equipment X
Overall visual inspection Complete overall visual inspection to be
sure all equipment is operating and safety
systems are in place X
Observe belts Verify proper belt tension and alignment
Inspect pulley wheels Clean and lubricate where required X
Inspect dampers Confirm proper and complete closure
control; outside air dampers should be
airtisht when closed X
Observe actuator/linkage Verify operation, clean, lubricate, adjust
C()ntl’()] a5 nccdcd X
Check fan blades Validate proper rotation and clean when
necessary X
Filters Check for gaps, replace when dirty -
monthly X
Check for air quality Inspect for moisture/growth on walls,
anomalies ceilings, carpets, and infoutside of duct-
work. Check for musty smells and listen
to complaints. X
Check wiring Verify all electrical connections are tight X
Inspect ductwork Check and refasten loose connections,
repair all leaks X
Coils Confirm that filters have kept clean,
C]e'dn as ht‘ct‘ss&-]]'y X
Insulation Inspect, repair, replace all compromised
duct insulation X

Source: FEMP, “Operation & Maintenance Best Practices, A Guide to Achieving Operational Efficiency”, July 2004
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Electric Motors Checklist

Maintenance Frequency

Description Comments Daily | Weekly | Monthly | Annually
Motor use/sequencing Turn off/sequence unnecessary motors X
Overall visual inspection Complete overall visual inspection to be
sure all equipment is operating and safety
systems are in place X
Motor condition Check the condition of the motor through
temperature or vibration analysis and
C{)t“p'rlr{: to bHSClin{.‘. V'rllucﬁ X
Check lubrication Assure that all bearings are lubricated per
the manufacture’s recommendation X
Check packing Check packing for wear and repack as
necessary. Consider replacing packing
with mechanical seals. X
Motor alignment Aligning the motor coupling allows for
efficient torque transfer to the pump
Check mountings Check and secure all motor mountings
Check terminal tightness Tighten connection terminals as necessary X
Cleaning Remove dust and dirt from motor to
facilitate cooling X
Check bearings Inspect bearings and drive belts for wear.
Adjust, repair, or replace as necessary. X
Motor condition Checking the condition of the motor
through temperature or vibration analysis
assures long life X
Check for balanced Unbalanced power can shorten the motor
three-phase power life through excessive heat build up X
Check for over-voltage Over- or under-voltage situations can
or under-voltage shorten the motor life through excessive
conditions heat build up X
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APPENDIX F

WATT WATCHERS PROGRAM



orFiCy o

Watt Watchers of Texas
Saving Energy in Texas Schools
1-888-US WATTS
or
1-888-WATTEAM

Watt Watchers of Texas is a free, state sponsored program to help schools save
energy and money by getting students involved. Students patrol their school looking
for empty classrooms with the lights on. They turn out the lights and leave a ticket
for the teacher. It may sound trivial but...when the teacher forgets to turn out the
lights an extra 2 hours per day, at lunch and after school, for example - it costs the
district $50 every year.

Get your students involved.

Save energy, save money,
and prevent pollution.

Sign Up for a free kit today.

Watt Watchers of Texas
University of Texas at EI Paso — Energy Center
PO Box 68660
El Paso, Texas 79968

-//wattwatchers.org

Watt Watchers of Texas is sponsored by the Texas State Energy
Conservation Office/Comptroller of Public Accounts and the U.S.

Department of Energy

.{HE Cf},:?.

¥ ¥ s
FExAS

ot

tate Ener

Conservation Office |
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APPENDIX G

LOANSTAR INFORMATION



Texas LoanSTAR Program

FACTS ABOUT LoanSTAR

The State of Texas LoanSTAR (Saving Taxes and Resources) Program finances energy efficient facility
up-grades for state agencies, public schools, institutions of higher education, local governments,
municipalities, and hospitals. The program’s revolving loan mechanism allows participants to borrow
money and repay all project costs through the stream of cost savings produced.

ELIGIBLE PROJECTS

Up-grades financed through the program include, but are not limited to, (1) energy efficient lighting
systems; (2) high efficiency heating, ventilation and air conditioning systems; (3) energy management
systems; (4) boiler efficiency improvements; (5) energy recovery systems; (6) building shell
improvements; and (7) load management projects. The prospective borrower hires a Professional
Engineer to analyze the potential energy efficient projects that will be submitted for funding through the
Loan STAR Program. All engineering costs are covered under the program.

PROGRAM REQUIREMENTS

Once the projects are analyzed and the prospective borrower agrees with the recommended projects, the
engineer prepares an Energy Assessment Report (EAR) with the project descriptions and calculations.
The EAR must be prepared according to the LoanSTAR Technical Guidelines. The EAR is reviewed
and approved by the State Energy Conservation Office (SECO) technical staff before project financing is
authorized. Projects financed by LoanSTAR must have an average simple payback of ten years or less.
Borrowers do, however, have the option of buying down paybacks to meet the composite ten-year limit.

To ensure up-grade projects are designed and constructed according to the EAR,
SECO performs a review of the design documents at the 50% and 100% completion
phases. On-site construction monitoring is also performed at the 50% and 100%
completion phases.

SAVINGS VERIFICATION

To ensure that the Borrower is achieving the estimated energy savings, monitoring and verification is
required for all LoanSTAR funded projects. The level of monitoring and verifications may range from
utility bill analysis to individual system or whole building metering depending on the size and type of
retrofit projects. If whole building metering is required, metering and monitoring cost can be rolled into
the loan.

For additional information regarding the
LoanSTAR program, please contact:

Theresa Sifuentes
SECO, LoanSTAR Program Manager
(512) 463-1896
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APPENDIX H
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Texas State Energy Conservation Office (SECO)

The Texas State Energy Conservation Office (SECO) helps Texas make the most of domestic
energy, reduce state and local government energy costs and promote cost-effective, clean-energy
technologies. SECQO’s mission is to maximize energy efficiency while protecting the environment.

LoanSTAR Revolving Loan Program: has saved taxpayers more than $224.6 million through
energy-efficiency projects for state agencies, institutions of higher education, school districts, county
hospitals and local governments. Borrowers repay loans through cost savings generated by the
projects. LoanSTAR-funded projects have also prevented the release of 7,781 tons of nitrogen oxides
(NOx), 2.3 million tons of carbon dioxide (CO2) and 5,339 tons of sulfur dioxide (SO2).

Schools/Local Government Energy Program: has helped more than 3,500 schools and other units
of local government set up and maintain effective energy-efficiency programs. SECO provides
facility preliminary energy assessments, energy management training workshops, technical support
in designing new facilities and on-site training for student energy awareness projects. Clean energy
technologies are demonstrated at public facilities and school districts to increase awareness and
address air quality at the community level. Texas schools also employ the computer power
management software that puts monitors to “sleep” when not in use. Over 136,000 school computers
now use this software, saving 42 million kwh and reducing energy costs by $3 million annually.

Energy Education Program: promotes energy conservation and efficiency through education. The
program strives to lay the foundation for environmental stewardship in teachers and students through
critical-thinking and problem-solving investigations in Texas Education Agency approved
workshops. Over 2,500 teachers have attended these workshops and utilized the materials in their
classrooms reaching over 375,000 students. The program also supports fuel cell technical training
curriculum development at the college level.

State Agencies/Higher Education Program: ensures that new facilities are designed and built with
energy efficiency and water conservation in mind. Projects include administration and maintenance
of the Energy and Water Conservation Design Standard for new state buildings and major renovation
projects. Other initiatives include development of statewide employee energy awareness through
workshops on how energy efficiency and employee behavior can reduce energy use. The program
provides educational materials on how to use energy more efficiently through product procurement,
innovative technologies and sustainable design practices. This program also provides education and
outreach on residential and commercial energy codes statewide. The goal is to demonstrate the clear
benefits of energy codes and standards in improving the quality of life, the environment and the
safety and health of communities.

Alternative Fuels Program: demonstrates the positive environmental impact, technical feasibility
and energy efficiency of domestically-produced alternative fuels. The Alternative Fuels Program is
designed to assist state agencies, school districts, local government and private fleets to operate more
of their fleets on alternative fuels. Initiatives include support for the Clean Cities Program, Clean
School Bus USA Program, Mechanics Education Outreach and Air Quality Demonstration Projects.
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Energy Management Services: a comprehensive energy management program designed to
significantly reduce energy and utility expenditures in state-owned facilities. The State of Texas
spent over $216 million in energy and utility expenditures in 2006. Program components include
construction of a state-of-the-art energy and utility information management system, a
comprehensive analysis of historic and future utility bills, energy procurement at the lowest possible
rates and best available terms, and owner’s representative services on ongoing and future energy-
conservation projects. Institutions of higher education, state university systems and local
governments are eligible to participate in the program.

Innovative Energy Program: promotes the use of renewable energy and sustainable building
practices through technology demonstration, hands-on instruction and renewable energy education.
Renewable energy has significant economic, security and reliability benefits and opportunities for
Texas communities and individuals as they develop and use these resources. SECO increases public
awareness of Texas’ vast renewable energy resources and provides the public better access to
vendors, financing options, and renewable energy incentives through its educational web site, The
Infinite Power of Texas, at .infinitepower.org.

Housing Partnership Program: promotes the efficient use of energy in low-to-moderate-income
housing through partnerships among nonprofit organizations, community action agencies, local
governments, utility companies, public housing authorities and social service organizations. The
program encourages community and residential involvement in energy-efficiency projects such as
housing retrofits, model demonstration projects, technical training assistance and energy education
workshops and seminars.

Pollution Mitigation Program: assists political subdivisions in the 41 non-attainment counties to
reduce electric consumption in their facilities by implementing cost-effective energy efficiency
projects. SECO provides technical support and guidance through the Texas Energy Partnership, a
joint initiative involving SECO, the U. S. Department of Energy and ENERGY STAR®.
Information, planning tools and electronic reporting are offered at .texasenergypartnership.org.

Pantex Program: The Pantex Nuclear Weapons plant, located in Carson County, is responsible for
assembling and disassembling nuclear weapons. The U.S. Department of Energy funds the Texas
Agreement in Principle, which SECO has administered since 1990. SECO contracts with a variety of
state and local governments to ensure that human health and safety, and the environment, are
protected around the plant. The Pantex Program also administers a DOE grant to train local
emergency responders along routes that have shipments of radioactive waste going to the Waste
Isolation Pilot Plant near Carlsbad, New Mexico, and eventually shipments of spent fuel tentatively
scheduled to go to Yucca Mountain in Nevada.

State Energy Conservation Office
111 East 17" Street
Austin, TX 78774-1440
Phone: (512) 463-1931
Fax: (512) 475-2569
.seco.cpa.state.tx.us
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Disclaimer and Notices

“The U8, Green Building Council authorizes you 1o view the LEED for Existing Buildings: Operations 8¢
Maintenance Green Building Rating System for your individual use and ro copy itas is, or in part if you reference
the ariginal document, Mo content may be altered. In exchange for this autharization, you agree to honor all
copyright and other proprictary notices contined in the original LEED for Exising Buildings: Operations
82 Maintenance Gresn Building Rating System. You also agree not to sell or modify the LEED for Existing
Buildings: Operations & Maintenance Green Building Rating Sysrem or w reproduce, display or distribute the
LEELY for Exisring Bulldings: Operations 8¢ Maintenance Green Building Rating Syseer in any way for any
public or commercial purpose, inchuding display on 2 Web site or in o nerworked environment. Unantherized
use of the LEED for Fuisting Buildings: Operations & Maintenance Geeen Building Rating System violates
copyright, trademark and ather laws and is prohibiced, Al rext, gnph_{.;;, la].ruu.t and other elements of content
contained in the LEED for Existing Buildings: Operations & Mainrenance Green Building Rasing Syseem are
owned by the U5, Green Building Council and are protected by copyright under both ULS. and foreign Jaws.
Alep please note thar none of the pasties involved in the Ronding or creation of the LEED for Existing Buildings:
Orperations & Maintenance Green Building Rating System, including the 1.8, Green Bullding Council or its
members, make any warsanty (express or implied) or assume any liability or responsibility to you or any ehird
parties for the accuracy, completeness or use of, or reliance on, any information contained in the LEED for
Estisting, Buildings: Operarions & Maintenance Green Building Rating System, or for any injuries, losses or
datnages (inchuding, without lImitation, equitable relief} arising our of such use or rebance.

As & condidon of wse, you covenant not to sue, and you agree to waive and release the ULS. Green Building
Council and its members from any and all claims, demands and causes of action for any injuries, losses or
damages (including, withour limiraion, equitable relief} thar you may now or hereafter have a right o assery
against such parties a5 a result of your use of, or rebiance on, the LEED for Existing E‘-uill:li::lg: Operations &
Maintenance Green Building Rating System.

Copyright
Copyright @ 2008 by the U5, Green Building Council. Al rights reserved,

Trademark
LEED" is a registered teademark of the 1.8, Green Building Council.
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Introduction

A suseainable building maximizes eperational efficiency while minimizing environmental impacts. As 2 curting-
edge, consensus-based systen for certifying green building performance, operations and maintenance, the LEED
for Existing Buildings: Operations & Maintenance (D8] Rating Syseem provides a road map for property
managers, porifolio owners and service providers who wish 1o drive down operating costs while increasing
occupants’ productivicy in an environmentally responsible manner,
The LEED for Existing Buildings: O8M Rating System is a set of voluntary pesformance standards for
the susrainable ongolng operation of buildings nor undergoing major renovations, [t provides sustinabilioy
guiidelines for building operations, periodic upgrades of building systems, minor space-use changes, and building
processes, I is Imended o provide existing buildings an enicy poine inte the LEED centification process,
LEED for Exisring, Buildings: (&M certificarion is based on acrual building operating performance, not design
expectations, The certification application must provide data demonstrating that the building's operations mest
the LEED for Existing Buildings: O8M prerequisites and arrempred eredies, The performance of the entire
building mus: be included in measurements and calgulations; tenant spaces may not be excluded,
LEED for Existing Buildings: Oéchd addriesses building exverior and sive muintenance programs, efficient and
optimized use of energy and water, the purchase of environmentally prefereed products and food, waste stream
management and ongaing indoor envitenmental quality. [n addition, LEED for Existing Buildings: Ch8chd
provvides sustatnabilicy puidelines for whole-beilding deaning and maintenance, recyeling programs and syscems
upgrades to improve boilding enesgy performance, water consumption, indeor cnvironmenral quality and
panerials wse,
To achieve LEED certdfication, buildings must meet all prerequisives in the Rating Systemn and earn a minimum of
34 points. The Hexibilicy of che Rating System allows building owners, managers and practicioness w determine
which credits ro pursue based on performance goals, LEED for Existing Buildings: Ofch mtings are awarded
according to the following point theesholds

Clertified Ad—42 points

Silwer 43-50 poinis

Gold 51-67 points

Platoum 6892 points

Certification Options

The goal of LEED for Existing Buildings: O8M is to help owners improve and operate thelr bulldings in 2
sustainable and efficient manner, wday and in the fiture, To schieve this goal, LEED for Exissing Buildings:
O M provides certificatlon und recertification of building operations w recognize owners’ angolng achisvernens.
LEED for Existing Buildings: 08M can be used o cerify the following gpes of buildings:

® non-LEED buildings seeking inittal certification and ongoing certification;
= LEED lor Mew Construction—certified buildings seeking ongoing certification;
s LEED for Schools—cenified buildings seeldng engolng cenification;
m LEED for Core & Shell—certified buildings seeking engaing certification; and
w LEED for Bxisting Buildings—certified buildings seeking ongolng cerdfication,
Buildings previously certified under LEED for Mew Construction or LEED far Cere 8 Shell have demonstraced

LEED for Existing Buildings: Operations & Maintenance, September 2008
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sustainable design and construction and may tegister for LEED for Existing Buildings: O&M ar any time w0
demonstrate 2 commitment to susainable cngoing opemtions.

Minimum Program Requirements
Buildings must meet the following minimum requirernents to pursse certificadon:
® The building(s) must be Fully occupicd (defined as average o typical occupancy expeceed during normal
operations) for ar least the 12 continuous months preceding certificarion application, Vacant tenant space
measuring 25% or less of the building floor ares is p:rmim-d, s tim.c-avr,mgad aver the previous 12
months, For an apartrmetit bul]ding, hotel, dormitory, convention center, classtoom, sports tzcility, or
similar scrucrore, ondinary partial accupancy Is permitsed.

= The LEED project scope muer inclode 100% of the wotal foor area of each building in the certification
application, with the following exception: 1f opertions are under separare management contral for a
portion of a building, up 1w 10% of it floor area may be excluded for thar reason. Other exemptions ase
prohibied.

= The building(s) must be in compliance with federal, state and local environmental laws and regulations,
including, but not limited to, those addressing ashestos, PCBs, water discharge and waste management.
The U5, Green Building Council reserves the right o revolee LEED certificaion upon knowledge of

noncompliance.

Performance Period

Sorme crecits in LEED for Existing Buildings: O8M require thar performance darta and other documenearion
be submitted for the performance period, The performance periad s the specific, defined time Inerval for
which sustainable operations performance is being measured. The LEED project team may define the durarion
and timing of the performance period as it sees fit for each prerequisire and credin, subject w the following
limimtions
® For the inirtial LEED for Existing Buildings: Q820 certificarion, the performance period is the most recent
period of operarions preceding certification application and must be a minimum of three manths for all
prevequisites and credits except Enecgy 8 Armosphere Prerequisite 2 and Credit |, which have longes
minimum durations. Ar the project eam’s optlon, the pedormance period for any prerequisite or credit
may be extended to 2 maximum of 24 mondhs preceding certification applicarion.

m For LEED for Existing Buildings: O8M recertification, the pesformance period depends on whether the
credit is newly pursued. For prerequisites and all eredies earned in the initial LEED for Fxisting Buaildings:
O8M certification, the performance period is the entire perded beween the previous cerdfication and
the current application. For all crediss not earned in the inidal LEED for Existing Buildings: O8 M
certification, the ]'lr.rfl:rnnam:c pl.'riud is the same as for initial certification,

Policy Model
Any paolicies eequired by the LEED for Existing Buildings: O&M Rating Syseem must, ata minimam, contain
the following components of the LEED for Badsting Buildings: Q&M policy model;
1. Scope
o Describe the facility management and operations processes w which the policy applics.

b, Describe the building componcents, systems and mazrerials 1o which the policy applies.

LEED for Existing Buildings: Operations & Maintenance, September 2008
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2. Performarce Metric

a Deseribe how performance will be measured andlor evaluated,
3. Goals

a. ldenify the susainahilicy goals for the building,

b. Mote: Although applicants are required to ser goals, docomentation of 2etual achievement is not required

to demenstrate compliant policies; stating the goal is enough. Applicants are encouraged to set high
poals and wark toward their achievement,

4. Procedures and Strategies

a. Oudine the procedures and strategies in place to meet the goals and fntent of the policp
5. Responsible Pargy

a. ldentify the reams and individuals invelved in activities pertaining o the policy.

b. Tdentify and cudine key sasks for the shove reams and individuals.
6. Fime Period

a Identify the fime period aver which the policy is applicable,

Applicants are not required to develop separate policies fot the purpases of achieving prerequisites and credits;
highlighting these components in their existing operations policies is acceprble,

Facility Alterations and Additions

Although LEELY for Existing Buildings: O8M focuses mainly on sustainable ongoing building operations, it
also embraces sustainable alterations and new additions 1o exdsting buildings. In genersl parlance, alierations
and additions may range from a compler guiing, major enovation or lage new wing to the replocement of an
obd window, sheet of doypwall or secrion of carper.

In LEED for Existing Buildings: Ctécbd, howeves, aliesations and uddivions has a specific meaning. It refers wo

chranges thar affect usable epace in the building, Mechanical, elecrrical or plumbing systerm upgrades that imvolve
ni dissuption to usable space are excluded.

Only aleerations and additions within the following limits ae eligible for inclusion in LEED for Existing
Buildings: OWrM certification:
® Muxinium, For alterations, those that affect no more than 509 of the total building floor area or canse
redocation of no more than 50% of rgular building eccupans, For additions, those that increase the woral
building Hoor arca by no more than 50%. Buildings with alterations or additions execeding these limits
should pursue ceriificarion under che LEED for Mew Construction prograrm,

= Minimum. For alyerations, projects thar incdude consuucion accvity by more than one rade specialty,
make substantial changes to at leass one entire om in the building and require isolation of the worle
site from regular building ocoupants for the duration of construction, For additions, those thar increass
the toral building floor area by at least 5%. Alterations or additions below these limits are considered
tepairs, mutine replacements or miner upgrades and are ineligible o earn poines under LEED for Existing
Buildings: O#M. The minimum applies to Matcrials 8 Resources (MR) Credits 3 and 9, and Indoor
Environmental Chualicy (ECY) Credic 1.5.

LEED fur Existing Buildings: Operations & Maintenance, September 2008
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Structure of Prerequisites and Credits’
All LEED prerequisites and evedits have identical srrocnines
m Intent: The objective of each prerequisite or credic.
m Requiremenes Whae must be done to earn each prerequisite or credit.

m Porential Srravegies and Technologies: Possible methods for achieving each prerequisite or eredic, More
detail on strategics, technologics and resources is provided in the LEED for Existing Buildings: Operarions
e Maintenance Reference Guide,

Participation and Certification Process

To apply for LEED for Existing Buildings: O8M centffication of your huilding, register by going to the USGBC
wehsite and follow the links wo the LEED section, When your project is registered, pou will gain sccess o LEED
Online and the LEED Project Team page on the USGBC website. For further information on the registration
and cereification process, pleass visit the LEED Certification Process page of the wehsite,

Selecting the Appropriate Certification Program

The family of LEED Green Building Rating Systems™ is shown below. Only one rating spstern may be applicable
o some projects; other projects may be applicable w owo or theee. Prior o registrarion, USGBC encourages
project teams to tally the poreniial poine weals under different rating system checklists, A project i a viable
candidare for LEED certificarion if it can meer all prerequisites and achieve the minimum points requited for
4 given rating systenm.

[f you have questions or concerns perilning to the LEED Rating Systems, please e-mail leedinfo@usghe.nig,
or call [-800-795-1747,

LEED for Existing Buildings: Operations & Maintenance, Septernber 2008
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Contents

Sustainable Sites 13
55 Credit 1: LEED Certified Design and Construction 13
55 Credit 2: Building Exterior and Hardscape Management Plan 14
55 Credit 3: Integrated Pest Management, Erosion Control, and Landscape Management Plan 15
55 Credit 4.1 - 4.4: Alternative Commuting Transportation 17
55 Credit 5: Reduced Site Disturbance: Protect or Restore Open Space 18
55 Credit &: Stormwater Management 19
55 Credit 7.1: Heat Island Reduction: Nonroof 20
55 Credit 7.2: Heat Island Reduction: Roof 21
55 Credit 8: Light Pollution Reduction 22
Water Efficiency 23
WE Prerequisite 1: Minimurm Indoor Plumbing Fixture and Fitting Efficiency 23
WE Credit 1.1 and 1.2: Water Performance Measurerment 25
WE Credit 21 - 2.3: Additional Indoor Plurmbing Fixture and Fitting Efficiency 26
WE Credit 3.1 - 3.3: Water Efficient Landscaping 27
WE Credit 4.1 - 4.2: Cooling Tower Water Managerment 24
Energy & Atmosphere 20
EA Prerequisite 1. Energy Efficiency Best Manage ment Practices: Planning,

Documentation and Opportunity Assessment 30
EA Prerequisite 2: Minimum Energy Efficiency Performance 31
EA Prerequisite 3: Refrigerant Management: Ozone Protection 3z
EA Credit 1: Optimize Energy Efficlency Performance 33
EA Credit 2.1: Existing Bullding Commissioning: Investigation and Analysis 35
EA Credit 2.2: Existing Building Comimissioning: Implementation 35
EA Credit 2.3: Existing Building Commissioning: Ongoing Commissioning 37
EA Credit 3.1: Performance Measurement: Bullding Automation System 38
EA Credit 3.2 and 2.3: Performance Measurement: System-Level Metering 39
EA Credit 4.1 - 4.4: On-Site and OffSite Renewable Energy 440
EA Credit 5: Refrigerant Management az
EA Credit &: Emissions Reduction Reporting 44
Materials & Resources 45
MR Prerequisite 1: Sustainable Purchasing Policy 45
MR Prerequisite 2: Solid Waste Management Palicy A6
MR Credit 1.1 - 1.3: Sustainable Purchasing: Ongoing Consumables a7
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MR Credit 2.1 and 2.2: Sustainable Purchasing: Durable Coods

ME Cradit 3: Sustainable Purchasing: Facility Alterations & Additions
MR Credit 4; Sustainable Purchasing: Reduced Mercury in Lamps

MR Credit 5: Sustainable Purchasing: Food

MR Credit 6: Solid Waste Management: Waste Stream Audit

MR Credit 7.1 and 7.2: Solid Waste Management: Ongoing Consumables
MR Credit B: Solid Waste Management: Durable Goods

MR Credit 9: Solid Waste Management: Facility Alterations & Additlons

Indoor Environmental Quality

EQ Prerequisite 1: Outdoor Air Introduction & Exhaust Systems
EQ) Prerequisite 2: Environmental Tobacco Smoke (ETS) Comtrol
ECQ) Prerequisite 3: Green Cleaning Policy
EQ Credit 1.1: |AQ) Best Management Practices: IAQ Management Program
EQ Credit 1.2: |AQ Best Management Practices: Outdoor Air Delivery Monftoring
EQ Credit 1.3; 1A0Q Best Management Practices: Increased Ventilation
EQ Credit 1.4: 1AQ Best Management Practices: Reduce Particulates in Air Distribution
EQ Credit 1.5: 1AQ) Best Management Practices: LAQ Management far
Facility Alterations and Additions
EQ Credit 2.1: Oocupant Comfort: Oooupant Survey
EQ) Credit 2.2: Occupant Comfort: Occupant-Cantrolled Lighting
EQ Credit 2.3: Occupant Comfort: Thermal Comfart Menitoring
EQ Credit 2.4 and 2.5: Occupant Comfort: Daylight and Views
EOQ Credit 3,1; Green Cleaning: High-Performance Cleaning Program
EQ Credit 3.2 - 3.3: Green Cleaning: Custodial Effectiveness Assessment

EQ Credit 3.4 - 3.6: Green Cleaning: Purchase of Sustainable Cleaning Products and Materials

EQ) Credit 3.7: Green Cleaning: Sustainable Cleaning Equipment
EQ Credit 3.8: Green Cleaning: Entryway Systems
EQ Credit 3.9: Green Cleaning: Indoor Integrated Pest Management

Innovation In Operations

I Credit 1.1 - 1.4: Innovation in Operations
0 Credit 2: LEED® Accredited Professional
10 Credit 2: Docurmenting Sustainable Building Cost Impacts

48
50
52
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57
58
59
59

62
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223

71
72
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75
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80
81
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Project Checklist

Sustainable Sites

Credit 1: LEED Certified Design and Construction
Credit 2: Building Exterior and Hardscape Management Flan

Credit 3: Integrated Pest Management, Erosion Control, and Landscape Ma nagement Plan

Credit 4.1 - 4.4: Alternative Commuting Transpartation

Credit 5: Reduced Site Disturbance: Protect or Restore Open Space
Credit &6: Stormvwater Management

Credit 7.1: Heat Island Reduction: Nonroof

Credit 7.2: Heat Island Recluction: Roof

Credit 8; Light Pollution Reduction

Water Efficiency

Prerequisite 1: Minimum Indoor Plumbing Fixture and Fitting Efficiency
Credit 1.1 and 1.2: Water Performance Measurement

Credit 2.1 - 2.3: Additional Indeor Plumbing Fixture and Fitting Efficiency
Credit 3.1 - 3.3: Water Cfficient Landscaping

Credit 4.1 - 4.2: Cooling Tower Water Managemeant

Energy & Atmosphere

Prerequisite 1: Energy Efficiency Best Management Practices: Planning,
Documentation and Opportunity Assessment

Prerequisite 2: Minimum Energy Efficiency Performance

Prerequisite 3: Refrigerant Management: Ozone Protection

Credit 1: Optimize Energy Efficiency Performance

Credit 2.1: Existing Building Commissioning: Investigation and Analysis

Credit 2.2: Existing Building Commissioning: Implementation

Credit 2.3: Existing Building Commissioning: Ongoing Commissioning

Credit 3.1: Performance Measurement: Building Automation System

Credit 3.2 and 3.3: Performance Measurement: System-Level Metering

Credit 4.1 - 4.4: On5ite and Off-Site Renawable Energy

Credit 5: Refrigerant Management

Credit 6: Emissions Reduction Reporting

Materials & Resources

Prerequisite 1: Sustainable Purchasing Policy

Prerequisite 2: Solid Waste Management Policy

Credit 1,1 - 1.3; Sustainable Purchasing: Ongoing Consumables
Credit 2.1 and 2.2: Sustainable Purchasing: Durable Goods

9 Possible Points

e

4 - 10 Possible Points
Required

1-2

1-3

1-3

1-2

13 - 30 Possible Points

Required

Required

Required

2-15, 2 point mandatory
2

b
!
o e B b B

9 - 14 Possible Point
Required

Required

1-3

1-2
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Credit 3; Sustainable Purchasing: Facility Alterations & Additions 1
Credit 4: Sustainable Purchasing: Reduced Mercury in Lamps 1-2
Credit 5: Sustainable Purchasing: Food 1
Credit 6: Solid Waste Management: Waste Stream Audit 1
Credit 7.1 and 7.2: Solid Waste Management: Ongoing Consumablas 1-2
Credit &8: Solid Waste Management: Durable Goods 1
Credit 9: Solid Waste Management: Facility Alterations & Additions 1
indoor Envirenmental Quality 16 - 20 Possible Points
Prerequisite 1: Outdoor Alr Introduction & Exhaust Systems Required
Prerequisite 2: Environmental Tobacco Smoke (ETS) Control Required
Prerequisite 3: Green Cleaning Policy Required
Credit 1.2: 1AQ Best Management Practices: 140 Management Program 1
Credit 1.2: 1AQ Best Management Practices: Outdoor Air Delivery Monitoring 1
Credit 1.3: 1AQ Best Management Practices: Increased Ventilation 1
Credit 1.4: IAQ Best Management Practices: Reduce Particulates in Alr Distribution 1
Credit 1.5: 1A Best Management Practices: IAQ Management for

Facility Alterations and Additions 1
Credit 2.1: Cccupant Comfort: Oocupant Survey 1
Credit 2.2: Cccupant Comfort: Occupant-Controlled Lighting i
Credit 2.3: Occupant Cormfort: Thermal Comfort Monftoring 2
Credit 2.4 and 2.5: Occupant Comfort: Daylight and Views 1-2
Credit 3.1: Green Cleaning: High-Performance Cleaning Program 1
Credit 3.2 - 3.3: Green Cleaning: Custodial Effectiveness Assessment 1-2
Credit 3.4 - 3.6: Green Cleaning: Purchase of Sustainable Cleaning Products and Matertals 1-3
Credit 3.7 Green Cleaning: Sustainable Cleaning Equipment 1
Credit 3.8: Green Cleaning: Entryway Systems 1
Credit 3.9: Green Cleaning: Indoor Integrated Pest Management 1
Innovation In Operations 4 - 7 Possible Points
Credit 1.1 - 1.4: Innovation in Operations 1-4
Credit 2: LEED™ Accredited Professional 1
Credit 3: Documenting Sustainable Bullding Cost Impacts 2
Project Totals 85 possible base points plus 7 for 10

O Certified  34—42 points
3 Sitver 43-50 points
O Gold 51=67 points
U Platinum 6892 points

LEED fior Existing Buildings: Operations & Maintenance, September 2008

11

Appendix 1-10



S5 Credits 4.1-4.4: Alternative Commuting Transportation
1-4 points

Intent

To reduce pollution and land development impacts from eonventional automabile use for commuting trips.
Requirements

Reduce the number of commuting round wips made by regular building occupants using single-orenpant,
CU‘J‘I'I-"C‘J.'Iti'JDa]-I.}" [llJ"'-'l-'ﬂﬂ']. and mnvtntinn:ﬂl}l fueled wehicles, Por the purposes of this \'-'ﬂ‘-dl'T. alternative
transportation includes, but is not limited 1o, relecommuting, compressed wodswesks, mass transit, wialking,
bicycles or other human-powered conveyances, carpools, vanpoolk, and low-emitting or fuel-efficient or
alternarive-fuel vehicles, Performance calculagions are made relative 1o a baseline case that assames all regular
eccupants commute alone in conventional automobifes, The caleuladons must sccount for seasonal vartations
i the use of 3l emadve commuting methods and, where passible, indicare the distribution of comumting rrips
using cach type of aliwrnative mansponation.

Ppints are carned for reducrions in conventional commuring teips during the performance pericd according w
the following schedylg;

0 S8 Credit 4.1 (1 pointh: Demonstrate a 1096 reduction n conventional commusing rrips.

[ 55 Credit 4.2 (2 points): Demonstrae a 25% reducrion in conventional commuting crips,

0 58 Credit 4.3 {3 polats): Demoensirate a 50% reduction in conventiomal commuting rips.

C) 55 Credit 4.4 {4 polms): Demonstrate a 75% reduction in conventional commuting rrips.

Leny-eneiteing vebsicles and fiel-gfficiene vehicles are defined as vehicles that are clasified as zero-emistion vehicles
(£EVs} by the California Air Resources Board or that have achieved a minimum green score of 40 an the
American Council for an Energy Efficient Economy annual vehicle-ratlng guide.

Potential Technologies & Strategies

When developing an altcmative transpormtion program, consider the opportnities and limirations of different
opticns, based on the building’s locstion,

Provide space and infrastructune features, such as bicyele racks, changing facilides, preferred parking, access 1o muass
transic, or alternarive-fuel refueling stations. Offer employees incentives for wsing alternative transportation,
such as additional vacation days, cash rewards, or prems options. Distribuce fiee or discounted public
transportarion passes, bcyeling equipment or telecommuring equipment to individuals commized o using
them. Encourage the use of alemative commuting methods by guaranceeing free rides home for employees
who must unexpectedly beave work early or late. Urilize organization resources to communicate wich building

ocenpants abour alternative transportation options and benefits, and facilitaring communication among building
occupants for coordinating ride shating.

—_— LEED for Existing Buildings: Operations & Maintenance, Septamber 2008
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Water Efficiency (WE)

WE Prerequisite 1: Minimum Indoor Plumbing Fixture
and Fitting Efficiency
Required

Intent

To reduce indoor fixture and firting water use within buildings 1o reduce the burdens on potable water supply
and wastewater systems,

Requirements

Reduce potable warer usage of indsor phimbing foctnrees and firdings to a level equal to or helow the LEED for
Existing Buildings: OBM baseline, which Is caleulated using the assumprion thar 100% of the building’s indaor
plumbing fenres and firings meet the Uniform Flumbing Codes (UPC) 2006 oz Internzdonal Flumbing Codes
{TPC) 2006 fixturc and fitting performance requirements. Fixtures and firings included in the caloulations for
this credit are water clogers, urinals, showetheads, faucers, fascer replacement asrators, and metering faueets,

The LEED for Existing Buildings: Q&M baseline water usage is set based on the year of substantial completion
of the buildings Indeor plumbing system, as of the time the projeer team assesses the building for LEED for
Existing Buildings: QM compliance. Foroure and firring retrofits pesformed in order to achieve compliance
with LEED for Existing Buildings: O#M will not affect the hascline usage. Substantial complerion is defined as
cither initial building conserucrion or the last plumbing renovation of all or part of the building that ircluded a
104 rewrofic of all plambing fiures and finings as part of the renovation. Ser the baseline as follows:

® For a plumbing syseem subszancially complered in 1993 or later chroughour the building, the baseline i
120% of the water isage that would result if all fxoures met the eodes cited aboye,

w For a plumbing spstem substantially completed before 1993 throughout the building, the buseline is 160%
of the water usage that would result ifall fixtures met the codes cited above,

If indoor plumbing systems were substantially completed at diffecent times for different pares of the building
hecause the plumbing renovations occurred ar different times, set 2 whele-building sverage baseline by prorating
between the above limits. Prorace based on the proportion of plumbing frures ingralled during the plumbing
renovations in cach dare perod, 2 sxplained in the LEED for Exdsting Buildings: Operadons & Maintenance
Reference Guide. Pre-1993 buildings that have had only minor fixture recrofits (acrators, showerheads, flushing
valves) but no plumbing renovations after 1993 may use the 160% haseline for the whale building,

Demanstrate fxoure and firing performance through calcolaions o compare the water use of the as-installed
fixtures and firtings with the use of UPC- ot IPC-compliant fixtures and fulngs, as explained in the LEED for
Existing Buildings: Operations & Maintenance Reference Guide,

Develop and implement a policy requiring cconomic assessment of conversion 1o high-pedformance phumbing
tixtures and firrings as pare af any furure Indoor phumbing renovation. The assessment must account for patential
weater supply and disposal cost savings and maintenance cost savings,

Potable water is warer suinable for drinking thar mees or excesds EPA drinki ng water standards; ic is supplied
from wells or municipal warer spstems,

—_— ———  LEED for Existing Buildings: Operations & Maintenance, September 2008
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Potential Technologies & Strategies

Reduce indoor plumbing fixture and fivting potsble warer wsape through antomaric water eontrol systems.
Install, whese possible, water-conserving indoor plumbing fixtures and firtings thar meet or soceed the UPC
2006 or IPC 2006 fture and frring reguirements in combinarion with high-efficiency or dry fxrure and con-
ol technslogies,

LEED for Existing Buildings: Operations & Maintenance, September 2008 ——
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WE Credit 3.1~3.3: Water Efficient Landscaping
1-3 points

Intent

T linie or eliminate the uwse of petable water or ather natural surface or subsurfuce resources available on or
near the project site for landseape irdgation.

Requirements

Reduce pl:ita]:lll: weater or other natural surface or subsurface resouree COnSHIMpPELon Towr Ir:'nagtiuu mmparcd with
commventional means of irigation, IF the building does nor have separare warer metering for irdpation systems,
the water-use reduction achievements can be demonstrated through caloulations. Poins are earned according
o the ﬁ:ﬂ]uwing schiedule:

O WE Credit 3.1 (1 poinc): 50% reduction in potable water or other natural surfice or subsurface resouree use
for irrigation over conventional means of ierigation,

O WE Credit 3.2 (2 points): 75% reduction in potable water or other narral surfice or subsurface resouece
use for irrigation over conventional means of iedgarion,

O WE Credit 3.3 (3 points): 100% reduction in potable waser ar ather natural surface or subsurface resource
use for irdgation over conventional means of irfigation,

For building site areas with no landscaped areas, points can be eamed by reducing the use of pomble warer for
wacring auy toof andfor courtyard garden space or outdoor planters, provided the planters and/er ganden space
cover at least 5% of the building sive area {including building foatprint, hardscape area, parking footprint, er,).
If the planters andfor garden space cover less than $% of the building sive area, the project is ineligible for this
eredit.

"Thiee aptions are available to demonserare compliance with the above requirements. Project teams thar do not
separately meter cheir actual ierigarion water use dusing the pesformance period must choose Option B,

CHOOSE ONE OF THE FOLLOWING OPTIONS:
OPFTION A

Caleulaze the baseline irigation water use by decermining the water use that would result from using an
irsigation system typical for the region and compare this with the building’s acrual petable water use for
irrigarion, which can be determined through submetering. Use the baseline and sctual warer use values
to caleulare the percentage reduction in potable water or other nzmumnl surface or subsutfice resouree use.
More detail about eoimpleting this calculation is available in the LEED for Existing Buildings: Operations
& Maintenance Reference Guide,

OFTION B

Caleulare the estimared irrgation water use by determining the landscape area for the project and sorting
this area inte the major vegeradon pes. Degermine the reference Bvapotranspiration Rare (ETg) for the
region and determine the Speeies Factor (l), Density Factor (), and Microdimare Faceor (ko) for each
vegetation rype, Use this informarion o caloutare the Landscape Coefficient (Ky) and irrigation water use

LEED: fior Existing Buildings: Operations & Mainfenance, September 2008
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tor the installed case,

Cabeulate the baseline case irrigarion water use by secting the above ficrors  average values representative
of conventional equipment and design practices, Use the estimated and haseline case o deresinine the
percentage reduction in potable water or other navural surface or subsurface resouece use. Factor values
and other respurces for completing these calculations are available in the LEED for Fxisting Buildings:
Opertions & Maintenance Reference Guide,

OFTION C

Use independent irngation performance and ranking tools available from local, regional, state, or nutional
sources 1o demonstrate reductions in potable water or other natural surfice or subsurface resource use for
irrigation purposcs. Pravide information aboue the independent waol to demonstrare tha it is technically
sound.

Potable water ts warer sultable for drinking thar meets or cxceeds EPA ddnking wates :tandards, it is
supplicd from wells or municipal water systems.

Potential Technologies & Strategies

Specify water-efficient, dimare-tolerant native or adapted plantings. Implement o mainedn high-eficiency
irrdgation technologies, such as microiedgarien, modsture sensors, or weather dara-based conteollers, Feod
irrigarion systems with caprured rainwarer, graywater (on-site or monicipal), municipally reclaimed warer, o
on-site treaved wastewater, Consider not operating an irdgation system. Consider use of xeriscaping prineiples
i arid climares,

LEED for Existing Bulldings: Operations & Maintenance, September 2002
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Energy & Atmosphere (EA)

EA Prerequisite 1: Energy Efficiency Best Management Practices: Planning,
Documentation and Opportunity Assessment

Required

Intent-

To promate continuity of information to cnsure that enesgy-eficlent operating strategies are maintmined and
provide a foundation for raining and system analysis,

Requirements
Document the current sequence of operarions for dhe building,

Deevelop u building operating plan thar provides dewils on how ehe building is to be operated and mainsined,
The operating plan must include, a1 a minimim, an occupancy schedule, equipment run-time schedule, design
setpoings for all HVAC equipmen, and design lighting levels throughour the building. Tdentify any changes in
schedules or for different ssasons, days of the week, and times of day. Validare dhat che aperating plan has been
met during the performance period.

Dievelop a systems narrative that bricfly describes the mechanical and elecerical systems and equipment in the
building. The systems narrative must include all the systems used 1o meer the operating condirions stared in the
operating plan, including, but ot limired ro, heating, cocling, venrilstion, lighting, and any building controls
systems.

Create a partative of the preventive maintenance plan for equipment described in the systems narrarive and
document the preventive mainsenance schedule during the performance peried.

Conduct an energy zudir thar meets the requirements of the ASHRAE Level T, wallc-theough analysis,
Potential Technologies & Strategies

Prepare 2 building aperaring plan thar specifies the current operational necds of the building and idenrify
building systems and other practices necessary w mest those needs, Outline the current sequence ef opesations
1o identify and eliminate any inefficiency.

Dievelop and implement a prevenrive maintenance program to regularly monizor and optimize the performarncs
of mechanical equipment regulating indoor comfor and the conditions delivered in oeoupied spaces.

LEED for Existing Buildings: Operations & Maintenance, September 2008
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EA Prerequisite 2: Minimum Energy Efficiency Performance
Required

Intent

To establish the minimum level of operating encrgy efficiency performance for the building and symeems.
Requirements

Earn at least two poines under Energy & Anmosphers Credic 1.

Potential Technologies & Strategies

Existing building commissioning will help identify areas of building operations that are not operating efficiently,
[mplement energy-saving operational and management practices andfor energy-efficiency remofits w reduce
cnctgy use o the level required to meet this prerequisice.

—_— LEED for Existing Bulldings: Operations & Maintenance, September 2008
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EA Prerequisite 3: Refrigerant Management: Ozone Protection
Required

Intent

Tor reduce stratospheric ozone depletion,
Requirements

Dia not use CFC-based refrigeranis in HYACECR, base building systens unless a third-party audit (as defined in
the LEED for Existing Buildings: Operations & Maintensnos Reference Guide) shows thar sysiem replacement
or conversion is not econamically fesible o itis demonserared that a phase-ew plan for CFC-based refrigarants
is in place,

Required economic analysis: The replacement of a chiller is considered not economically feasible if the simple
payback of the replacement s greater than 10 years. To determine the simple payback, divide the cost of
implementing the replacement by the anmual cose avoidanee for enerpy that results from the replacement and
any difference in maintesance coms, If CPC-based refriperants are mainsined in the bullding, reduce annual
lenkage to 5% o7 less using EPA Clean Air Ace, Tide VT, Hule 608 procedures poverning refrigerant man Agredment
and reporting and reduce the ozl leakage over the remaining life of rhe wnit to less than 30% of it= refrigerant
chiarge,

Small HYACKR units {defined as containing less than 0.5 pounds of refriperant), standard refrigerators,
amall water conlers, and any other cooling equipment that containg less than 0.5 pounds of refrigemnt are not
considered part of the base building system and are exempr,

Potential Technologies & Strategies

Specify only non-CRC-bused refriperants in all new building HVACAR, systems. Identify all existing CFC-
based refrigerant uses and upgrade the equipment if economically feasible andfor develop a phase-out plan that
identifies a schedule for furure replacement.

LEED for Existing Bulldings: Operations & Maintenance, September 2008
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EA Credit 1: Optimize Energy Efficiency Performance
2-15 points; 2 points mandatory

Intent
To achieve an increased level of operating energy efficiency performance relative to typical buildings of similar

type to reduce environmen tal impacts associaned with excesive EHETEY use.

Requirements
Choose one of the following options:
OPFTION A

For buildings eligible o receive an EPA silng wsing EMERGY STAR: Porfolio laniger tool, achieve
an encigy performance racing of at least 69, If che buildiag is eligible for a rafing using Portfolio Manage:,
Oiptisn A st be used,

QOPTION B

Far buildings not eligible to receive an EPA sating using Portfolio Manages, demonscrate energy cfficiency
in at least the 19th percentile for typical buildings of similar type by benchmarking againse national median
source encigy data provided in the Portfolio Manager ool o in USGBC' supplementary ealetlator as an
alternative to EPA rarings. Follow the detailed instructions in the LEED for Existing Buildings: Operarions
& Maintenance Reference Guide,

OPTIOM
For buildings nov eligible to reccive an EPA raring wsing Portfolio Manaper and also not suited for Ciption

B, usc the alrernarive method described in the LEED for Existing Buildings: Operations & Maintenance
R.I.{LTL‘I'II’.‘L' (-:ul-l.‘ln.

I adddigon to Option A, B, or C, meet all the requirements below:

»  Achieve energy efficiency performance bertes than the minima listed above; points are swarded according
o the cables below,

m Have an encrgy meter(s) that meascres all encrgy use throughour the performance period of each
building ro be certified. Each building’s energy performance must be based on actual metered energy
consumption for both the LTEED project building(s) and all entnparable buildings used for the
henchmark,

Afull 12 months of continuows measured enerpy dara is required,

= Calibrate meters within the manufacourer’s reeommended interval if the building cwner, mansgement
orpanization, ar tenant owns the meter. Meters owned by chird parties (e, utilities or povernmenis)
are exemt,

LEED for Existing Buildings: Operations & Maintenance, September 2008
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OrTION A

Potential Technologies & Strategies
Existing building commissioning and energp audits will help identify aress of building operations thae are

not efficient. Implement energy-efficient rerrofits and energy-saving technigues to reduce the building's encrgy
use,

Choose enerpy-efficient office equipment, maintenance equipment, and appliances to help reduce energy waste,
Use meters on major mechanical systems to maonitor energy consumption.

In addition to efficiency imprevements, consider renewable energy options as 2 way to minimize the building’s
environmental Impact.

LEED for Existing Buildings: Operations & Malntenance, September 2008
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EA Credit 2.1: Existing Building Commissioning: Investigation and Analysis
2 points

Intent

Through a sysrematic process, o develop an understanding of the operation of the building’s major energy-using
systems, options for optimizing energy performance and & plan to achicve energy savings.

Requirements
Conduct one of the following:
DFT[DN A: c-:lll'l'l rl'li*"'iill'l -IHE I‘]‘D’Eﬂﬂ

Develop a retrocommissioning, recommissioning or ongoing commissioning plan for the building’s major
ERETEY-Using systems.

Conduet the investigarion and amalysis phase,
Pocument the brealdown of energy use in the building.

List the operating problems that affect aceupants’ comfort and energy use, and develop potential operational
changes that will sobve them,

List the identified capital improvements thar will provide cost-effective encrpy savings and document the
cost- henefit anakysis associaed wich each,

OPTION B: ASHRAE Level I1, Enevgy Awdit
Conduct an energy andit thar meess the requirements of ASHIRAE Level 1, energy survey and analysis.
Documene the breakdown of energy use in the building,

Perform a savings and cost analysis of all practical measures that meet the swner's constraints and economic
eriteria, along with a discussion of any effect on opertions and mainenance procedures.

Lzt the identified capiral improvernents thar will provide cost-effective energy savings and document the
cost- benefic analysis associated with each,

Potential Technologies & Strategies

Based on the building operating plan and systems narrative, confirm that all building sysrems and equipment
arc funcrioning as appopriate sccording o the equipment schedule. Conduct testing and analysis o ensuze
that building systems and equipment are funerioning correctly. Identify spportunities 1o make ne- or low-cost
capital improvements to enhance building perfarmance,

—_— ——  LEED for Existing Buildings: Operations & Malntenance, September 2008
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EA Credit 2.2: Existing Building Commissioning: Implementation
2 points

Intent

To implement minor improvements and identify planned capital projects to ensire that the building’s major
energy-using systems are repaired, operated, and maintained sffectively to optimize energy performance.
Requirements

Implement no- or low-cose operational improvements and create a capital plan for major retrofit or upgrades.,

Provide training fe A geient staff thar builds awareness and skills in 2 hroad range of sustainzble b'u_ﬂdin,g
operations topics; this coubd include energy efficiency and building, equipment and syerems operations, and
maintenance.

Demonsteate the observed and/os antieipated finencial costs and benefits of measures that have been
i:1:||:ll|.1:|||.'.nﬂ‘.|:|.

Updare the butlding operating plan as necessary to reflect any changes in the necupancy schedule, equipment
run-time schedule, design setpeint, and ligheing levels.

Potential Technologies & Strategies

Implement no- and bow-cost opertional improvements thar will immediately enhance building performance,
Deevelop a capital plan for the completion of any major retrofits identified through the investigation and analysis
phase.

LEED for Exisling Buildings: Operations & Maintenance, September 2008
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EA Credit 2.3: Existing Building Commissioning: Ongoing Commissioning
2 points

Intent

To use commissioning to address changes in facility occupancy, usage, maintenance, and repair. Make perindic
adjustments and reviews of building operating sysrems and procedures essentis] for optimal energy efficiency
and service proviston.

Requirements

Implement an ongoing commissioning program thut includes elements of planning, spetem resting, performance
verification, corrective acthon reponse, ongoing measurement, and documentadion w proactively address
operuting problems,

Crrate a written plan that summarizes the overall commissioning cyele for the building by equipment ot
building system group, The ongoing commissioning cycle must not sxceed 24 months, This plan must inclde
a building equipment list, performance measuremen: frequency for each equipment item, and sieps o respond
tor deviarion from expected performance parameters,

Complere at beast half of the scope of work in the fisst commissioning cpele (as indicated by the percentage of
the plan’s total budget) prior to the date of application for LEED for Existing Buildings: O8M cerificasion.
Ornly work complered within two years prior o application may be included to show progress in the ongoing
commissioning cypcle.

Update the building operaring plan and/or spstems narrative as necessary to reflect any ehanges in the cccupancy
schedule, equipment run-rime schedule, design setpaints, lighting levels, or system specifications.

Potential Technologies & Strategies

Develop an ongoing commissioning program that addresses the ongoing changes and maintenance needs in an
exising building.

LEED for Existing Bulldings: Operations & Maintenance, September 2008
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EA Credit 3.1: Performance Measurement: Building Automation System
1 point

Intent

To provide information to support the engoing accountability and optimization of building eneegy performance
and identify opportunities for additenal energy-saving investments.

Requirements

Have in place a computer-based building auromation system (BAS) that monitors and conciols key building
sy sbemns, i.I1C|.lI.I'|J'1:Ig, but not limited en, ht‘ﬂ.[il:g_._u:uﬂing_, vensilation, and [igh ting. Havea [Preventive maintenance
program in place thatensures BAS components are tested and repaired or replaced according m the manufaenrer's
recommended interval. Demonstrate that the BAS i being used to inform declsions regarding changes in
building aperatiens and energy-saving investments,

Potential Technologies & Strategies

Install andfor maintin a BAS to sutomatically control key building systems. Ersure that relevant stail are
adequately wrained o wse the system, analyze owrpur, make necessary adjustmenes, and identify investment
apportinities to improve enerpy performance,

LEED far Existing Buildings: Operations & Maintenance, Seplember 2008
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EA Credits 4.1-4.4: On-Site and Off-Site Renewable Energy
1-4 points

Intent

To encourage and recognize increasing levels of on-sire and off-site renewable energy to reduce environmental
impacts associated with fossil fuel energy use,

Requirements

Owver the performance period, meet some or all of the building's wotal enesgy use with on-site or off-site renewable
energy systems, Points are earned sccording to the following able, whidh shows the percentages of building
energy use met by rencwable energy over the performance period

Off-site renewable cnergy sources are defined by the Center for Resource Solutions (CRS) Green-e produees
cerdfication requirements, or the equivalent, Green power may be procured from a Green-e-certified power
marketer or @ Green-e-sceredited wiility program, of through Green-s—certified tradable renewable encrgy
certificates (RECs), or the cl:[uivalcnt. For on-site renewable energy thar s chimed for LEED for Existing
Buildings: Q&b credit, the associared environmeneal attributes must be retained or retited and cannot be
sold,

IF the green power i not Green-e certified, equivalence must exisz for both major Green-e prrogran
COMPONCTE:

1) current green power performance standards, and 2) independent, third-party verification that those
seanclards are being met by the green power supplier over time.

Up 1o the four-point limir, any combination of individual actions are swarded the sum of the poines allocated w
thase individual sctions. For example, one point would be swarded for implementing 3% of an-site ronevable
energy, atid two additional poines would be awarded for mecting 50% of the buildings enerpy load with renewable
power or certificares over the performance period. Projects must sulmit proof of a contract to purchase RECs
for a minimum of two years and must alse make a commitment o purchase RECs on an angoing basls beyond
that.

L] % I

ar i [

Potential Technologies & Strategies

Dresign and epecify the use of op-site naapalluting renewsble technologies to contribute to the total enerpy
requiremnents of the building. Consider and employ aolar, geothermal, wind, bipmass (other than unsustminably
harvessed WI:HII:I:'. and ]1]::1:,,15 rl.:;::]ln.n]l::-gie‘.u.

Purchase senewable encrgy or radable renewable energy cordficates to mest some orall of the building’s energy
requirements. Review the building’s elecrical consumprion trends, Research power providers in the ares and

LEED for Existing Buildings: Cperations & Maintenan e, Septem ber 2008
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select a provider that guarantess that a portion of its delivered electric power is derived from net nonpolluting
renewabile rechnologies, If the project iz in an open-marleer sare, investigate green powet and power markepers
licenzsed vo provide power In thar srate, Grd power that qualifies for this credit originares from selar, wind,
geothermal, biomass, or low-impact hydre sources.

LEED for Existing Buildings: Operations & Maintenance, September 2008
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Materials & Resources (MR)

MR Prerequisite 1: Sustainable Purchasing Policy
Required

Intent

T reduce the environmental impacts of mazerials acquired for use in the operations, maintenance, and upgraces
of buildings.

Requirements

Havwe fin place a sustainable purchasing policy that Includes, at 2 minimum, produce purchasing policies for the
building and site addicssing the requirements of MR Credit 1, Susminable Purchasing Onpgoing Consamalles,
This policy must adhere to the LEED for Existlng Huildings.‘ Cricd pu]icj model {see Introductlon). At a
minimum, the pelicy must cover those product purchases thar are within the building and site managerment's
contrl.

Additionally, extend the sustainable purchasing policy to inclede product puechasing for the building and site
addressing the requirements of at least one of the credits listed below, This extended policy must also adhere 1o
the LEED for Existing Buildings: O8M policy madel and specifically address the goal, seope, and performance

metric for the respective credin

U MR Credic 2: Sustainable Purchasing—Durable Goods

O MR Credit 3: Sustainable Purchasing—Facility Aleerarions and Additions

[ MR Credit 4 Toxic Maserial Source Reduction—Reduced Mercury i Lumps

‘This presequisiee requires anly palicles, not ongoing sctual sustainable performance,

Potential Technologies & Strategies

A susrainable purchasing palicy introdwees environmentally conscious purchasing into building practices, The
policy needs to clearly define an objective and establish a sustainability claims verification procedure thar can
be replicated as necessary, Verification procedures may rely on product certifications such as Green Seal and
EMNERGY STAR. Take care w confiem the valldiy of any product cerdification criteria before including it in the
sustainable purchising policy. An acceptable way o achieve this prerequisite is by using the ULS. Environmenral
Protection Agencys Environmenrally Prefersble Purchasing (EPP) Program guidelines. The EPP Program
information can be found on the associared websie: hupe/feww.epa. govlepp).

Evaluate the items that are purchased for the building, identify more environmentally friendly alremarives, and

eetablish 2 |JI|'.||i£y Lo pumhagr.- thess alternatives when i_-cnnnmicﬂ]l:,r feasible. Wark wich supp[ig;[,; o jdg:ur_i_ﬁ.l
sustairiable produces thar mest the needs of the buildings,

LEED for Exicting Buildings: Operations & Maintenance, Septernber 2008
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MR Prerequisite 2: Solid Waste Management Policy
Required

Intent

To reduce the amouns of waste and toxine that are hauled w 2nd disposed of in lasdfills or incineration
Facilities.

Requirements

Have in place a solid waste management policy for the building and site addressing the requirements of the
waste management credins listed helow as well as recpcling of all mercury-eontaining Jamps. This policy must
adhere to the LEED for Existing Buildings: Q&M policy model (see Introduction). At a minimum, the policy
must cover the waste streams that are within the building and site management’s conrrol,

0 MR Credit 73 Solid Waste Management—Ongoing Consumables

O MR Credit 8: Solid Waste Managgment— Durable Goods

0 MR Credit 9: Solid Waste Management—TFacility Alterations and Additions
This prerequisite requires anly policies, nat ongoing actual sustainable performance.

Potential Technologies & Strategies

Eoaluare the building’s waste stream and establish policies 1o divert marerisls from disposal in landfills or
incineration facilicies by encouraging the reuse and reeyeling of irems, where possible,

LEED for Existing Buildings: Operations & Mainlenange, Septem ber 2008
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MR Credit 1.1-1.3: Sustainable Purchasing: Ongoing Consumables
1-3 points

Intent

Tov reduce the environmental and aic quality impacts of the materials scquired for use in the aperations wnd
mainrenance of buildings,

Requirements

Mifneain o sustainable purchasing program covering materials with 2 low cost per unit thar are regularly uscd
and replaced through the course of business, These maerials include, but are not limited w, paper {printing
or copry paper, notehooks, notepads, envelopes), toner cartridpes, binders, batteries, and desk accesenries bue
erclude food and beverages (see MR Credic 5). For marerials char may be considered either ongoing consumables
or durable goods (see MR Credit 2}, the project team is free o decide which cazegory 1o put them in as
long as consiscency iz maintained with MR Credit 2, with no contadictions, exclusions o1 double-counting,
Consistensy must also be maintained wich ME Credie 7,

A templare calewlator for MR Credits 1.1-1.3 is available in the LEFD for Exisring Buillings: Operations
& Maintenance Reference Guide. Ohne, taro, or thiee peins are awarded w0 projects thar achicve sustainable
purchases of ar lease 400, G0%, or BO%, respectively, of total purchases (by cost) over the perfarmance period.
Sustainable purchases are these thas meet one or more of the following criveria

O Purchases coneain ar least 1% postconsumes or 200 postindusieis] material,

O Purchases contain at least 50% rapidly renewshle marerials,

0 Purchases conrain at least 50% mareriaks harvested and processed or extracted and processed within 500

imiles of the project.
O3 The purchases consist of at lease 50% Forest Stewardship Council (FSC)—certified paper products.
O Batteries ate rechargeable,

Each purchase can receive credir for cach sustainable eriterion met (ie., 2 $100 purchase thar conmins both 100
postoonsamer recpcled content and 30% of content barvesied within 500 miles of the project eounts twice in
the caleulation, for a total of $200 of sustinable porehasing),

Ohgning consumables muar be purchased dusing the performance period to eam poings in this credit.

Potential Technologies & Strategies
When purchasing marerials, supplies or equipment, specify those thar meer one o moete of the criteria.

The sustainable purchasing policy introduced envirnmentally conscious puschasing inte building practices.
The policy-defined abjective and sustainability claims verificatlon procedure are the guides w achieving this
coedit, Verification procedures may 1ely on product certifications such as Green Seal and ENERCY STAR.
Take care 1o confitm the valldity of any product certification eriterla before including it in the sustainable
purchasing policy. An acceprable way to achieve this credit is by using che U.S. Envieonmental Protection
Agency’s Environmentally Preferable Porchasing (EPP] Program guidelines. The EPP Propram information
can he found on che associated wehsite: htpofarrwepg povfeppd.  This eredic will support the susminable
purchasing policy through implementing irs sequirements, and will demonstrare the project’s actual, ongoing
performance.

LEED far Existing Buildings: Operations & Maintenance, September 2008
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MR Credits 2.1 and 2.2: Sustainable Purchasing: Durable Goods
1-2 points

Intent

T reduce the environmental and sir qualicy impaces of the materials acquised for use in the operations and
muaintenance of buildings.

Requirements

Maintain u sustainable purchasing program covering irems available ara higher cost per vnit and durable goods
thar are replaced infrequently and/or may require capital program outlays to purchase. Materials thas may
be considered either angoing consumables (see MR Credit 1) or durable goeds can be counted under either
caregory provided consistency is mainoined with MR Credie 1, with no contradicrions, exclusions or double-
Counng.

Consistency must also be maintained with MR Credic 8.

O MR Credit 2.1: Electtic-Powered Equipment. One poine s swarded o projects that achieve sustainable
puechases of ag lease 40% of total purchases of elzctric-powered equipment {by cost) aver the performance
period. Examples of electric-powered squipment include, bur are not limited to, office equipment {compurers,
monitors, copiees, printers, scansers, fx machines), a.ppﬂanc-u I:refrigcr:mrs. dishwashers, water coolers),
external power adapters, and celevisions and other audiovisual equipment, Sustainable purchases are chose
thar meet one of the following crireria:
= The equipment is ENERGY STAR labeled {for product catepories with developed specifications),
® The equipment (either batery or eotded) replaces conventional gas-powersd equipment, Examples

include, burare not limiced w, mainenance equipment and vehicles, landseaping equipment and cleaning
equipment.

0O MR Credic 2.2: Furnirure. Oine point is awarded to projects that achieve sustainable purchases of ag lease
0% of total purcheses of furniturs (hy cost) over the performance perdad, Sustainable pitrchases are those
that meet one or more of the following criteria:

& Purchases concain at least 10% post-consuimer of 20% post-industrial material.

® Purchases conrain at lease 70% material salvaged from off-sive or outside the organization,

m Purchases contain at least 7046 material sabwaged for an-site, through an intemal organization maesials
and equipment reuse program.

m Puschases contain at bast 50% rapidly renewable mazerial.

@ Purchases contain at base 50% Forest Stewardship Councll (FSC)—certified wood.

m Purchascs contaiin at least 50% material harvested and processed or exiracted and processed within SO0
miles of the project.

Each furniture purchase can receive credic for cach suseainable criverion met (i, 2 $100 purchase thar coneains
bath 10% postennsumer recycled content and 50% of content harvesred within 500 miles of the PrOject counts
vwice in the caloulation, for 2 toeal of $200 of sustainable purclhasing).

Drurable goods must be purchased dudng the performance period to earn points in this credit.

LEED for Existing Buildings: Operations & Maintenance, Seplember 2008
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Potential Technologies & Strategies

When purchaging marerials, supplies or equipment, specify products thar meer one or more of the criteria.
This credir is eligible for exemplary pecformance if the project team uses Electronic Produc: Environmental
Asgessment Tools (EPEAT)-rated deskrop computers, monitors, and notehools.

The sustainable purchasing policy introduced environmentally conscious purchasing into building practices.
The policy-defined cbjective and sustainability claims verification procedure are the guides to achieving rhis
credit. Verificatlon procedures may rely on product certifications such as Green Seal and ENERGY STAR, Tale
care to confirm the walidity of any produer certification criteria before including it In the sustainable purchas-
ing policy. An acceptable way to achieve this credit Is by using the U5, Envirenmental Prorection Apencys
Environmentally Preferable Purchasng (EPP) Program guidelines. The EPP Program information can be found
on the associated website: hupy s epagowlepp!. “This credit will support the susminable purchasing policy

through implementing its requirements, and will demonstmate the project’s actual, ongping performance.

—— —  LEED for Existing Buildings: Operations & Maintenance, September 2008
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MR Credit 5: Sustainable Purchasing: Food
1 point

Intent

Tor reduce the environmentzl and ansportation impacts associated with fond production and distribution.
Requirements

Achicve sustainable purchases of at least 25% of toral combined food and beverage purchases (by coss) during
the performance perdod. Sustainable purchases are thoss that meet one or both of the following criveria:

m Purchases are labeled USTIA Cerified Organie, Food Alliance Cerified, Rainforest Alliance Certified,
Protected Harvest Certificd, Fair Trade, or Maine Stewardship Council's Bluz Beo-Lahel,

m Prchases are produced within a 1H-mile radivs of the sie.

Each purchase can receive credit for each suseainahle cricesion met (ie, 2 $100 purchase that is both USDA
Certified Organie and is prodused on a farm within 100 miles of the project counts owice in the aleuladon, for
a wosal of $200 of sustainable purchasing).

Food or beverages must be purchased during the performance period 1o earn polnts in this credic,
Potential Technologies & Strategles

When purchasing frod and beverages, specily that the items mest one or both criteria in this credin, Consider
using atering companies that purchass locally grown and/ar arganic foods.

LEED for Existing Buildings: Operations & Maintenance, September 2008
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Indoor Environmental Quality (EQ)

EQ Prerequisite 1: Qutdoor Air Introduction and Exhaust Systems
Required

Intent

To establish minimum indoor air quality (IAGY) performance to enhance indoor air quality in buildinge, thus
contributing to the health and well-heing of the OCOUpants.

Requirements
Choose one of the following options:
OPTION A

Modify or mainmin each outslde air intale, supply air fan, andlor veswilation distribution sysrem w supply
at least the outdoor air vencilation rate required by ASHRAE 62.1-2007 Yenulation Rate Procedure undes
all normal aperating conditions,

OrTION B

If meeting ASHRAE 62.1-2007 ventilation rates is infeasible becanse of the physical consiraints of the
existing ventilatlon system, modify or mainin the system o supply at leasc 10 cubic feer per mimte
[cfm] of ousdoor air per person wider all mormal operating conditions. Demonstrate through desian
documentation, messurcments, or other evidence that the current system cannot provide the fow mtes
required by ASHRATR 62 1-2007 under any operating condition even when functioning properly.

Each alr—!l.a.ndt[nl.; unit in the E:lu.ilr.lirlg must 1:|_'L:|'_|':|]'_||:|.I with either ﬂpLinn A or Option B above, If some aie-
handling units can provide the outside airflow requited by ASHRAE 62,1-2007 and others cannat, those that
can must do so, Buildings ehae cannot provide ar least 10 ofm per person of outside air a cach air-handling unit
under all normal operating conditions cannoz eamn chis prereguisite.

Additienally, meet all the requirements below:

= Show compliance with the applicable requirement above (Oprion A or Oprion B) through messurements
taken at the sysiem level (i.e., the air-handling unic). For variahle aie volume spstens, the dampers, fan
speeds, ere. must be ser doring the teet 1o the worst-case system conditions (minimum ourside aiflow)
expected doring normal ventilation operations. Each air handler must be measured; sampling of aie
handlers is ‘prl:ll'lihitl:d.

m lnplement and maintain an HVAC system maintenance progam o ensure the proper operations and
maintenancs of HVAC components as they relare to ourdoar air intoduction and exhanse,

m Tese and mainmin the operation af all hui]&ing exhaust FSLEIns, induding bathroom, shower, kitchen, and
parking exhanst syscems.

Potential Technologies & Strategies

Conduce a visual inspection of outside air vents and dampers and remove any owtside air vent or Jouver
ohsirucrions thar resrricr full ouide air capacity from eneering the distribution system. Conduct aisflow
menitoring o documen: outside als efin. Compare measured Sow with designed fow for each unie,

—_ == LEED for Existing Buildings: Operations & Maintenance, September 2008
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EQ Prerequisite 2: Environmental Tobacco Smoke (ETS) Control

Required

Intent

To prevent o minimize exposurs of building occupants, indoor surfaces, and systems to environmental tobaccs

smoke (ETS).
Requirements

Chioose one of the following options:

OPFTION A

Peahibit sraoking In the bulldling and designare exteror smoking arcasat lease 25 feet from building entries,

curdoor air intakes and operable windows.

OFTION B

Prohibit smoking in the building cxcepr in designared smoldng rooms and establish negative pressure in the
romns with smoking.

Locare any exterior designated smoling areas at least 25 fret mway from building entries, sutdoor air intakes
and operable windows, .

Design indoor designated smeking soom(s) to effectively conraln, capture, and remove ETS from the
building. Ar & minimum, the smolking room must be direcdy exhavsted o the ourdoors, away from air
intakes and building entry paths, with no recirculation of ETS-containing air to the nonsmoking area
of the building: enclosed with impermeable deck-to-deck partitions; and operated ar a negative pressure
compared with the surrounding spaces of ar lease an average of 5 Pa (0,02 inches warer gauge) and 2
minirmun of 1 Pa (004 nches water gauge) when the door(s) to the smoking room are dosed.

Verify performance by condueting 15 minutes of measurement, with a minimum of ane measeremens
every 10 seconds, of the differential pressuze in the smoking mom with respect o each adjacent area and
in cach adjacent vertieal chase with the doors o the smoking reom dosed. Conduer the westing with each
space configured for worst-case conditions for transport of air from the smoking raom to adjacent spaces,

QOFTION C

LEED fior Existing Bulldings: Operations & Maintenance, Septamber 2008

Opton C s for residentdal buildings only.
Reduse air leabage berween smoking and nonsmoling areas,
Prohibit smoking in all commen areas of the building,

Locate any exterior designated smoldng areas ar least 25 feer away from building entries, outdoor air
ingakes, and operable windows epening to commen areas.

Minimzze uncontrolled pathways for BT transfer berween individual residenuial enis by sealing penerracions
in esch unit’s walls, ceilings, and floors and by sealing adjacent vertical chases. In additeon, weather-sirip all
doars in the residential units leading o eommen hallways to minimize air leakape. Demonsmrate aceeptable
sealing of residential unis in two ways: 1} by a blower door test conducted in accorcdanee with ASTM-779-
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03, Standard Test Merhod for Determining Ajr Leakage Rate by Fan Pressurizacion, and 2} by wse of the
progressive sampling methodelogy defined in Chapter 7 (Home Encrgy Rating Systems, HERS Required
Verification and Diagnostic Testing) of the California Resiclential Alesrnative Calculazion Method Approval
Manual, Residential unies must demonserare less than 1.25 square inches of leakage area per 100 square feee
of enclosure avea {ie., the sum of all wall, eelling, and floor areas).

Potential Technologies & Strategies

Prohibit smoking in the building or provide negative-pressure smoking rooms. For residential buildings, a third
option is to provide very tght construction to minimize the transfer of ETS among dwelling unirs,

LEED for Existing Buildings: Oparations & Maintenance, September 2008
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EQ Prerequisite 3: Green Cleaning Policy
Required

Intent

T reduce the exposure of building ceeupants and maintenance personnel o potentially hazardous chemical,
biological, and particulate conmmimants, which adversely affect air quality, human health, bullding finishes,
building syseeras, and the environmen.

Requirements
Have in place a green cleaning policy for the building and site addressing the following green cleaning eredit
and other requirements:

m Purchase of susminahle cleaning and hard floor and carper care products mesd ng the sustai.'nabi.Uty criteTia

outlined in EQ Credits 3.4-3.6.
® Purchase of cleaning equipment meeting the sustainabilicy criteria outlined in EQ Credic 3.7,

m Esmablishment of standurd operating procedures (S0P} addressing how an effeciive cleaning and hard flaor
and carper maintenance system will be eonsistendly wiilfred, managed, and andited, Specifically address
cleaning to protect vulnetable building occupants.

m Developrment of sttategies for promoting and improving hand hygiens, including both hand washing and
the use of alcohol-based warerless hand sanitizers.

m Development of puidelines addressing the safe handling and sorage of deaning chemicals used in the
building, including a plan for managing hazardous spills or mishandling incidents.

u Development of requirernents for saffing and trmining of maintenance personnel appropriare 1o the neads
of the bu IJd[ng_ Spcllirlr:u.]]}- address the H'.l||1]l:|g of malntenarce Flzl:xl::.rlne! in the haeards of use, diﬁpn.ligL
and mcycling of cleaning chemicals, dispensing equipmenr, and packaging.

® Provision for collecting ocoupant feedback and continuous improvement o cvaluare new echaologies,
procedures, and processes.

This policy must adhere to the LEED for Existing Buildings: O8M policy model (se2 Inmoduction). Ara

minimm, the pelicy must cover the green cdeaning materials that are within the building and sitc management's
control.

Potential Technologies & Strategies

Crver the perforrnance period, establish 2 written green cleaning policy addressing SOPs, sustainable producs
and equipment, chemical hand]inE and storage, and staff maining.

LEED for Existing Buildings: Operations & Maintenarce, September 2008
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EQ Credit 1.1: IAQ Best Management Practices: IAQ Management Program
1 point

Intent

To enhance indoor air quality (TACY) by eptimizing practices ro prevene the development of indoar air quality
problems in buildings, correcting indoor air quality problems when they occur, and maintsining the well-being
of the eccupants.

Requirements

Dievelop and implement on an ongoing basis an TACY management program based on EPAs “Indoor Air Quali
Building Fducarion and Assessment Model (I-BEAM)," EPA Reference Number 402-C-01-001, December
2002, wvailable ar hops! wwrcpa.goviiagllargebldesi-beam/inder himl,

Potential Technologies & Strategies

Operate a program o enhance [AQ by optimizing practices w prevent the development of indoor air quality
problems in buildings and maintain the well-being of the ocoupans. Survey and evaluare building systems o
identify porential TAQ) problems and implement an ongping program ta prevent these problems from eroucring
and to maintain a high level of TAQ). Include in the program a plan for preventing moisture sceumulation and
mold in the building. For additional information, see the EPA websice on indoor air qualicy, weesepa movliag!

larpebidgsibagoe himl.
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EQ Credit 2.1: Occupant Comfort: Occupant Survey
1 point

Intent

To provide for the asesstaent of bullding sccupants’ comfort as it relates o thermal comferr, acousties, indoor
air quality, lighting levels, building cleanliness, and any othes comfort issues,

Requirements

lmplement an ceenpant combort survey and complaint response system to collect anonymous responses about
thermal comfrt, acoustics, indoor air quality, lighting levels, building cleanliness, and other occupant comfert
issues, The survey must be eollected from a representatier sample of building ocoupanes making up ar Jeast 308
of the total eccupants, and it must indude an asscssment of overall sarisfaction with building performance and
identificadon of any comfore-relared problems.

Dipcument survey results and corrective actions 1o address comfort izsues identified through the surveys,

Conduct ar leasr one sccupant survey during the performance period.

Potential Technologies & 5trategies

Conducting an occupant survey is a valuable mol for identifying and addresing oocupants’ com fort and building
performance issues, Develop a plan for corrective actlon oo address any identified problems or concerns, when
206 or more of surveyed occupanis express discomfore. Alternative survey ideas are svailable in the LEED for
Exdiseing Buildings: Operations & Maintenance Reference Guide,

LEED for Existing Buildings: Operations & Maintenance, Seplember 2008
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EQ Credit 2.3: Occupant Comfort: Thermal Comfort Monitoring
1 point

Intent

To support the appropriate opetations and maintenance of buildings and building systems so that they continue
ro mieet tatget building performance poals over the long terin and provide a comforeable thermal environment
that supports the producrivity and well-being of building ccoupants.

Requirements

Have in place a syseem for continuous tracking and optivieation of spstems that regulate indoor comiore and
conditions (air temperasure, humidity, alr speed and radiant temperature) in ocenpied spaces, Havea permanent
monitoring system to ensure ongping building performance to the desred comfore eriteria as determined by
ASHRAE 55-2004, Thermal Comfort Conditions for Human Oerupancy,

‘The building must establich the following:

n Continuous TELCHLI O af, ar a minkmom, al r temperstre and humid ity in uq:cupjcd. Spraces. The :ss.mp];ing
interval cannot exceed 15 minutes,

= Periodie resting of ait speed and mdiant tempereture in occupied spaces. Using handheld merers is
permitted.

u Alarms for conditions thar sequire system adjustment or repair, Submit a list of the sensors, zone setpoints,
and limie values that would trigger an alarm,

u Proceduses that delivet prompt adjustments or repairs in response o problems identified,

All snondvoring devices muse be calibraved within the manufacrueers recotnmended interval,

Potential Technologies & Strategies

Implement systematic monitoring of the 2omal performance of the building to the comfort criteria defined by
ASHRAE 55-2004.

As appropriate, monitoring may include messurement and trending of temperamees, selative humidin, aic
speed, and radiant temperamres ar locarions selected according to their variability and effect en ocoupanig'
comfort.

LEED for Existing Buildings: Operations & Maintenance, September 2008 -
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EQ Credit 3.1: Green Cleaning: High-Performance Cleaning Program
1 point

Intent

To reduce the exposure of building ocoupancs and malntenance personnel te potentially hazardous chemical,
biological, and particulste contaminants, which adversely affect air quality, human health, building finishes,
building systems, and the environment.

Requirements

Have in place aver the performance period o high-performance cleaning program, supported by a green cleaning
policy (BQ) Prerequisive 3), that addresses the following:
& Appropriate staffing plan.
L] I.mpkmtmmlon af trﬂiliiilg of maintenance pl:l'mlll:l.l:l in the hozards, e, MaEnnteriaoe, diﬁ]’.\ﬂﬁﬁll and
|'|.:|;}-|.:|il:|g n.l—dl:.-'.rl.irlg chemicals, Jiixpe-.nuing cqui_Pmr_'nt, and pack:lEi_nE_
m Use of chemieal eoncentrates with appropriate dilution spstems to minimize chemical use whereve
possible,

® Use of susminable cleaning materials, producs, equipment, janitorial paper produces, and rash bags
(Including micrafiber tools and wipes),

m Lz of sustainable eleaning and hard floor and carpet care products meeting the sustainability erfrerta
outlined in EQ) Credits 3.4-3.6.

® Use of clesning equipment meeting the susminabiliy eriveria oudined in EQ Credic 3.7.
Potential Technologies & Strategies

Have in place over the performance period a high-performance cleaning program, supporied by policy, staffing
plans, standard operating procedures, and storge procedures, thar address susrinable and effecrive deaning and
hard floor maintenance.

—e LEED for Exitting Buildings: Operations & Maintenance, Septemnber 2008
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EQ Credits 3.2 and 3.3: Green Cleaning: Custodial Effectiveness Assessment
1-2 points

Intent

To reduce the exposure of building occupants and maintenance personnel to porenrially hazardous chemical,
biological, and partleulate conraminants, which adversely affect air qualiy, human health, building finishes,
building, systeme, and the envircoment, by implementing, managing, and auditing cleaning procedures and
[HTCERses,

Requirements

Conduct 2n andit in accordance with APPA Leadership in Educational Facilities’ {ATPA} *Custodial Staffing
Guidelines”™ to derermine the appearance level of the faciling.

O  EQ Credit 3.2 (1 point): The facility must score 3 or less.
O EQ Credit 3.3 (2 pointe): The facilicy ruer ecore 2 or less,

bore information abour the audit procedures is provided in the LEED for Existing Fuildings: Operations &
Mzintenance Reference Guide,

Potential Technologies & Strategies

[Dezignate an individual or team to conducr a walk-through inspection of a sample of moms in the building o
evaluare the effeciveness of the cleaning program, Tdenify areas thar Rl below the owneds ﬁlpﬂ:ml standard
and malke improvements to the cleaning program accordingly.

LEED for Existing Buildings: Operations & Maintenance, September 2008
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EQ Credits 3.4—3.6: Green Cleaning: Purchase of Sustainable Cleaning
Products and Materials

1=3 points

Intent

Tor reduce the envivonmensal impacts of cleaning products, disposable janitoral paper products, znd tash
bags.

Requirements

Iimplerment sustalnable pusehacing for dleaning matetials and products, disposable janitorial paper produces, and
trish 1.1&1;3. Cleaning ]_:IIEC[ILL'I' and material purchases include irems used by in-house staff or ousourced service

providers, One point is awarded for each 30% of the rotal annual purchases of these prodoees (by cosc) that meet
at least one of the following suscainabiliny criteria:

® The cleaning products meet one or more of the following standards for the appropriae cavegory:

# (reen Seal G5-37, for general-purpose, batheoom, glas and carper deaners wed for industeial and
ingtisnatianal pLrposes,

» Envitonmental Cholee GCI-1 10, for cleani ng and dr:gn:using mmpuunﬂs.
+ Environmenral Choice CCI3-146, for hard surface cleaners.
+ Environmental Choice CCD-148, for carpet and upholstery care,

n Disinfecrants, metal polish, foor finishes, strippers or ather products nor addressed by the above standards
meet one of more of the following smndards for the appropriate category:

* Green Seal GE-A0, for industrial and institational Aoor e products,

» Environmeneal Choice CCD-112, for digestion additives for cl{a.ning and ador contral.

* Envinonmental Choice CCDR113, for disin or grease taps sdditves,

= Eanvironmental Cholee CCD-115, for odor conrral addithes,

» Environmental Choice CCI-147, for hard Hoor care,

» Californiz Code of Regulations maximnmm llowsble VOU levels for the specifie prodiset category.

®  Disposable janivorial paper products and crash bags meee the minimuum requirements of one or more of the
following proprams for the nppl.i.cn.b]n: product category:

+ LS. EPA Comprehensive Proourement Guidelines for Janitorial Paper and Plastic Trash Can Liners.
* Gireen Seal GS-09, for paper rowels and naphins.

# Green Seal G5-01, bor tissue paper

* Environmentzl Choice CCD-082, for wilet tissue.

* Envimonmental Choice CCD-086, for hand towels.

* Janitorial paper products derived from rapidly renewsable rsources or made from iree-free fibers.

LEED for Existing Buildings: Operations & Maintenance, September 2008
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® Hand soaps meet one or more of the following standards:

* Mo antimicrobial agents {other than as a preservative) excepr where required by health codes and ather
regulaticns (ic., food service and health care requirements).

¢ Green Seal GE-41, For industrial and insdtutional hand cleaners,
¢ Hnvironmental Choloe CCD-104, for hand deaners and hand soaps,

‘The marerials and products described above must be purchased during the performance period to earn poins
in this credi.

Potential Technologies & Strategies

When purchasing materials or supplies, specify thar they meer ong or more of the sustainability criteria.

LEED for Existing Buildings: Operations & Maintenance, September 2008 ——
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EQ Credit 3.7: Green Cleaning: Sustainable Cleaning Equipment
1 point

Intent

To reduce the exposure of building occupants and maintenance personnel o potenrially hazardous chermical,
biological, and particulare contaminants, which adversely affect air quality, human health, building Aaishes,
building spstems and che environment, from powered cleaning equipment.

Requirement

Implement a program foe the use of Janitorizl equipment that reduces building contaminants and minimizes
environmentil impact. The cleaning equipment program must require the following:

Vicunm cleaners ase certified by the Carpet and Rug Institute “Green Label” Testing Program for vacuum
cleaners and operate with a sound level of less than 70dBA.

Carper extracton equipment used for sestorative deep cleaning is certified by the Carper and Kug Instirutes
"Seal of Approval” Testing Program for deep-cleaning excracrors.

Powered Aoor maintenance equipment, including electric and battery-powesed foor buffers and burnishers,
is equipped with vacuums, guards and/or ather devices for capruring fine particulates and operares with a
sodtind level of less than FOdBA.

Propane-powered floor equipment has high-cfficiency, Jow-cmissions engines with catalytic converters and
mufflers that meer the California Air Resourees Board (CARB) or Environmental Protecrion Agency (EPA)
standards for the specific englhe size and operate with a sound level of less than 90dBA.

Aupoamared serubbing machines are equipped with variablespesd feed pumps and on-board chemical
merering w optimize the use of cleaning Muids.

Battery-powerad equipment is equipped with environmentally preferable gel barceries.
Powered equipment is ergonomically designed 1o minlimize vibration, noise, and user fatigue.

Equipment is designed with safeguands, such as rollers or rubber bumpers, to reduce potencial damage e
building surfaces.

Keep o log for all powered cleaning squipment tw document the date of equipment purchase and all repair and
maintenance activities and include vender specification sheets for each type of equiproent in use.

Potential Technologies & Strategies

Dievedop, Implement, and maintain a policy for the use of low-impact powered cleaning equipment. Evaluaze
the powered desning equipment currenty being used and make a plan for upgrading to powered cleaning
equipment that reduces building contaminans and minimizes environmental impact,

————  LEED for Existing Buildings: Operations & Maintenance, September 2008

Appendix 1-44



EQ Credit 3.8: Green Cleaning: Entryway Systems
1 point

Intent

To reduce the exposure of building occupants and maintenance personnel to porencially hazardlous chemical,
biological, and parciculare contaminants, which adveesely affect alr qualiey, human health, building finishes,
building systems, and the environment,

Requirements

Uhilize entryway systems (grilles, grates, mats) wo reduce the amount of divt, dust, pollen and other particles
entering the building at all public entryways, and develop the associared cleaning siraregies to inainmin those
entryway systems a8 well as exterior walloways. Ac least 10 feet of mats must be in place immediarely inside all

Public ERETywiys, Tublic entryways that are not in use or serve anly as emergency exits are excluded from the
requirements, ag are privace offices,

Potential Techneologies & Strategies
Use greilles, grates, or mats to caech and hold dirt particles and prevent contaminarion of the building interiar.
Design exterior stone, brick, or concrete surfaces w drain AWy from public building entrances.

Ar public building entrances, install low-maintenance vegetation within the landscape design and aveid plants,
including trees and shrubs, that produece fruft, flowers, or leaves thar are likely to be tracked ino the huil.:l.ing.
Base plant selection on an integrated pest management (IPM) approach to eliminate pesticide applicarions char
conld be tracked into the building.

Provide a water spigot and elecreical ouder ar cach building entrance for maintenance and cleaning,

LEED for Existing Buildings: Operations & Maintenance, September 2008 -
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EQ Credit 3.9: Green Cleaning: Indoor Integrated Pest Management
1 point

Intent

T reduce the exposure of building ocoupanes and maintenance personnel o potentlally hazardous chemical,
biological, and particulate conraminants thar adversely affect air quality, buman health, building finishes,
building systems, and the envivonment.

Requirement

Dievelop, implement, and maintain an Indoor integrated pest management (IPM) plan, defined as managing
indoor pests in 4 way that proteces human healch and the susrounding environment and that improves economic
returns through the mose effective, least-rigk option. I'M calls for wing least-toxic chemical pesticides,
minimum use of chemicals, use only in trgeted locations, and vse only for |ur5|°.|_|3d species. IPM requines
routine inspection anal monitoring, The plan muse include the Foﬂuwing elemenis, integrated with any ourdoor
IPM plan used for the site as appropriate:

u Integrated methods, site or pest inspecrions, pest pepulation monitoding, evaluation of the need for pest
contro] and one or more pest control methods, including sanitation, strucnusal repairs, mechanical, and living
hinlogical controls, other nonchemical methads, and If noneoxic options ate unressonable and have been
exhausted, a least-toxic pesticide,

® Specification of the dreumstunces under which an emergency application of pesticides in 2 building or an
surrounding grounds being malnrained by building mansgement can be conducted without complying with
the earlier provisions.

= A communications straiegy direcied to building occupants thar add resses universal notification, which requires
notiee of not less than 72 hours before a pesticide under norinal conditions and 24 hours after application
of a pesticide in emergency conditions, other than a least-tawic pesticide, is applied in a building or on
surrounding grounds thar che building management maintains,

Any cleaning producrs included in the integrated pest management policy must mees the requirements for EQ
Credits 3.4-3.6.

Potential Technologies & Strategies

Use IPM, a safer and usually less costly option for effective pest management, An IPM progmm employs
commonsense stiategies o teduce sources of food, water, and shelter for pests in buildings and on the grounds
and minimizes the use of pesticides.

LEED for Existing Buildings: Operations & Maintenance, September 2008
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Innovation Credit 2: LEED® Accredited Professional
1 point

Intent

To suppart and encourage the operations, malntenance, upgrule. and project wam Integration mquin'd for
LEED

for Existing Buildings: O&M implementarion and to sticamline the application and certification process.
Requirements

At least one principal participant of the project ream moust be a LEED Accredited Professdonal.
Potential Technologies and Strategies

Engage a LEED Accredited Professional within the organization,

Have someone in your organization study for and successfully complerz the LEED professional accreditation
exam.

Hire a LEED Accrediced Professional L SUppOee the project. Consider sx:lu.ling a LEED Accredited Professional
experienced with sustainable best pracrices in the operations and maintenance of existing buildings.

LEED for Existing Buildings: Operations & Mainlenance, September 2008
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Innovation Credit 3: Documenting Sustainable Building Cost Impacts
2 points

Intent
To document susminable building cost impacts.
Requirements

Document overal] building operating costs for the previous five years (or length of building ocoupancy, whichever
s shorter) and track changes in overall building operating costs over the performance period. Document building
operating costs and financial impaces of all aspects of LEED for Bxisting Buildings: O4M implementation onan
ongaing hasis. Follow the detailed instructions in the LEED for Existing Buildings: Operations & Maintenance
Reference Guide.

Potential Technologies & Strategies

Track huilding operating costs to identify any positive Impacts related o the sustalnable performance
improvements m the building and itz operatdons.

LEED for Bxisting Buildings: Operations & Maintenance, September 2008
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ID Credit 3: The School as a Teaching Tool
1 Paint

Intent

Integrate the sustainable features of & school facility with the school’s educational mission.

Requirements

Dresign curriculum based on the high performance fearures of the building, and commit to implementing the
curriculum within 10 manthe of LEED centification. The curriculum should not just describe the fearures them-
selves, but explore the relationship between human ecology, natural ecelogy and the building, Curriculum must
meet local or state curricnlum srandards, be approved by school administrators and provide 10 or more hours
of dassroom instruction per year, per full-dme smdent.

Potential Technologies & Strategles

Itis highly recommiended that project teams coordinnte dosely with school sdministration and faculey where pos-
sible, to encourmpge ongping relationships between high-performance features of the schoel and the students,

For curriculum development, engage the school in a program that integrates the school building with the cur-
ricuhum in the school. Consider the National Enesgy Education Development (NEED) Project, the Alliance
1o Save Energy’s Green Schools Program, and National Energy Foundation educarional resonrces. 4 eollection
ol energy education resources can also be found ar the Energy Information Agency's website an wwowciadoe.
govlkids/onlinercsources. himl,

LEED for Schools Rating System 1st Edition, Updated Movemnber 2007
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APPENDIX J

REQUEST FOR
ENERGY ASSISTANCE
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¥ SHEE,
TEXAS

Energy efficiency is increasingly important for our local communities and the state of
Texas. It reduces costs, increases available capital, spurs economic growth, improves working, learning
and living environments and preserves precious resources. The State Energy Conservation Office
(SECO) offers a number of free and cost shared programs and services to help public agencies establish
and achieve their energy efficiency goals.

SECO through its engineering consultants offers public agencies the following free or cost shared
energy management services:

¢ (On-Site Energy Assessments Of Facilities Free
¢ Senate Bill 12 and House Bill 3693 Assistance Free
+ On-Site Training For Maintenance And Operations Personnel Free
»  Workshops For Energy Managers, Maintenance Personnel And Administrators  Free
» Energy Efficiency Programs For Students and Teachers Free
*  Energy Master Planning 50% Cost Shared
»  Energy Management Policy Development And Implementation Free
»  Assistance In Identifying Energy Retrofit Funding Sources Free

Specific responsibilities of the partner and SECQO in this agreement:

s Partner will select a contact person to work with SECO and its engineering consultant to establish an
energy policy and set realistic energy efficiency goals.

+ SECO’s contractor will contact partners 1o assess their energy management needs.

s SECO will provide a report, which identifies no cost/low cost recommendations, capital retrofit projects,
potential sources of funding and other needs and opportunities.

+ Partner will schedule a time for SECQO’s contractor to present its findings and reconunendations to key
decision makers.

*  Partner pledges that it is ready and willing to consider implementing the energy saving recommendations.

- _Acceptance Of Agreement And Request For Energy Management Assistance

Signature: ?A’C{g_ﬁ fﬂﬁ’f‘&ﬂ*—-' Date: E]L 5‘ f?
Name (M) Relecca Gareds file_ Bus] vess Vg nfgglgr&

Organization: !gck';w,d J:"J Phone: QLO .f) ¥ 5()05

Address: gq'b(z !l'\/enh_ #—"{UE ﬂ"‘i’r&ég Fax: L‘Q“J 2‘67 %56

San P‘mwm, X 718236 E-mail: cialm e @ lacklandised, nel
Assigned Program Person:
Name : =SA0E OS C}.l‘.’)WE—J Title:
Phone: County:
Fax: E-Mail:

Please complete and mail or fax te the following SECO Consultant : Texas Energy Engineering Services,
Inc. (TEESI), ATTENTION: Saleem Khan / Ernie Moore, 1301 Capital Of Texas Highway #B-325, Austin, TX.
78746, Phone 512-328-2533, Fax 512-328-2544. If you need to contact the State Energy Conservation Office,
please call Glenda Baldwin At §12-463-1731 or you may write to her at: Comptroller Of Public Accounts, State
Energy Conservation Office, 111 E. L 7" Street, Austin, Texas 78774.
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